= 


Petrochemical Manufacturing SEPTEMBER, 1956. 


GLOSSARY 


p.133 


5th Annual 
PLANT DIRECTORY 


p.117 


Also Jn this’ 3 

COKING PROBLEMS? Sechnical Tigh will help you... p. 14 
| DISTIL! for storage stability .. UBLICATION 
THIS MONTH—how to get more patent 


apes 
\ 


PETROLEOS MEXICANOS 
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REYNOSA, MEXICO 


Below the Rio Grande, near Reynosa, in Tamaulipas, Mexico, Petroleos Mexi- 
canos has recently completed this major gas processing project designed to 
process 300 million cubic feet of natural gas daily gathered from numerous 

fields within an area of about 400 square miles. About 8,000 barrels per 
day of fractionated products, including propane, butanes, motor fuel, 
naphtha and kerosene will be produced. 
Engineering design and procurement of equipment was entrusted to 
Hudson, and the satisfaction of our client is attested by a current 
contract for a similar but even larger project for Petroleos Mexicanos 


on the Isthmus of Tehuantepec. 
DESIGNERS AND CONSTRUCTORS OF U D % © 


OllL AND GAS PROCESSING PLANTS ENGINEERING CORPORATION 
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HARSHAW 


has the facilities for producing carload quantities of 


PREFORMED CATALYSTS 


to fit special process requirements 


Hydroforming Dehydration 


Cyclization Desulphurization 
Alkylation 


Isomerization 


Oxidation 


Dehydrogenation 


Hydrogenation 


CATALYTIC CHEMICALS 
SUPPLIED BY HARSHAW 


Aluminum Nitrate Cobalt Nitrate 


Copper Nitrate Manganese Nitrate Solution 
Metallic Soaps (Cobalt 
Nickel Carbonate 


Nickel Sulfate 


Manganese 
Nickel Formate Nickel Nitrate 
Sodium Methoxide Zine 


Nitrate 


Our experienced technical staff will 
assist you in developing the best and 
most economical catalyst. If you 
have a catalytic process in the devel 
opment or production stage, a dis 


cussion with us may prove beneficial 


1945 EAST 97th STREET + CLEVELAND 6, OHIO 


Chicage + Cincinnati + Cleveland + Hastings-On-Hudson, N.Y. + Houston + Los Angeles 


Detroit + Philadelphia + Pittsburgh 
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PETROCHEMICALS —1956 REPORT 


A special 46-page section in six parts 


pected to hit 34-billion Ibs, about 9.7‘ over 1955 figure not as large an imerease 


as a year ago, but still a hefty and healthy growth p. 95 


Synthetic Rubber — Whiy is it one of the “hottest 
Who is doing what in this field’? What are the important types of synthetic rubber? 


And why are they important’? A penetrating study and analysis, by B. H. Weil. p. 98 


Versatile Ethylene — one of most significant petrochemical raw materials today 
Here is a thorough-going up-dater on the detailed study of the ethylene petrochem 


icals first published five years ago in this magazine, and by the same authors, Wayne 
b. Kuhn and John W. Hutcheson p. 107 


Other Major Petrochemicals — | ast-reading, supply-demand outlooks on eight 
other materials, prepared by authorities in their fields 
clude aromatics, butadiene, carbon black 
gen products, plastics, and sulfur 


Petrochemicals discussed in 
synthetic detergents, formaldehyde, nitro 
p. 110 


Fifth Annual Plant Survey of the petrochemical industry in the United States and 
Canada. Over $1-billion is being invested currently in new facilities 
companies and 362 plants. For complete details, turn to 


There are 197 


p. 117 


New This Year — a Petrochemical Glossary. Here is a list of products, keyed to 


the plants in this year’s directory. PLUS a brief description of each material. The 


description includes chemical composition 


physreal properties, chemical derivation, 
and principal end-uses 


p. 133 
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What's New in Petroleum 
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Technical Tips on Coking 


he latest information available for you as a proc- 
ess man, from today’s plant operators. The fourth 
in our 1956 series of articles based on the popular 
question-and-answer session at the Western Petro- 
leum Refiners’ Assn. fall meeting p. 41 


int 2 3 


Predict Storage Stabilities 


Use this newly developed rapid test procedure for 
checking middle distillates. It's an analysis worked 
out by Esso Research & Engineering Co., and 
completely described in this issue by W. A. Kon 
rad, N. L. Shipley, and T. S. Tutwiler p. 145 


| 3 


Revamp Without a Shutdown? 


Yes, thats what Texas City Refining, Inc., did 


when they expanded the capacity of their alky- 


lation unit recently. Here’s an up-to-the-minute 
did it. In this month's M&C 


Tennison p. 150 


report telling how they 
feature article by C. | 
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Solly’s New ‘‘What-ls-it?”’ 
Ihe Old Man had to know exactly why Solly had 


ome guy doing nothing all day but watch a safety 
ils And. the Old Man had a few fast answers 
for Solly’s dilemma. Read all about it in the latest 


pisode in the life of the Bull Pen p. ISS 
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Tricks at the ‘‘Board’”’ 


you can use to advantage for increasing draft 
ing production and efficiency 


of four articles 


improvement of drawing room procedures. By 


Robert Kern 
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ment has been revamped to help you. Turn to p. 163 


The third in a series 
on a much neglected subject — the 
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{dvertisement 


TEL UNDECOMPOSED 


IGNITION 


45% ISO-OCTANE 


0 


—10 TOC 


65% ISO-OCTANE 


+ 20 


SAMPLE TIMING, CRANK-ANGLE DEGREES 


Fig. 1. TEL, decomposition in fired engine. Fuels: mixtures of iso-octane and n heptane containing 6 ml TEL per gallon, 


New research on antiknock action 


by ELLIS B. RIFKIN 
Ethyl Corporation, Detroit, Mich. 
Although tetraethyllead 


used as an 


is widely 
intiknock agent, some 
fundamentals of its action are still 
not completely understood, Since a 
full understanding of the mechanism 
of ite action could presumably lead 
to increased effectiveness of utiliza 
tion 


the Ethyl Corporation con 
rcontinuing basic research pro 
gram on antiknocks 


Many 


mechanism by which tetraethyllead 


theories concerning the 
acts as an antiknock in the internal 
combustion engine involve either the 
process by which tetraethyllead de 
composes or the products resulting 
from such decomposition 


This report describes the studies 


(lea 


obtain more data on advertised products see page 208 


of variables affecting the decompo 
sition of tetraethyllead both in fired 
engines and in motored engines 

In a first series of experiments, 
a spark-ignited, fixed-compression 
ratio, L-head engine was employed 
This engine was equipped with a sam 
pling valve of special design which 
permits repetitive extraction of smal! 
samples from the end-gas region of 
the combustion chamber 

Mixtures of iso-octane and normal! 
heptane were used as fuels, and end 
gas samples were taken at 5° inter 
vals from 25° before top center to 
10” after top center. The results of 
these studies are indicated in Figure 
| which shows 
1. That essentially all the tetraethy! 


lead is decomposed before the mix- 


PETROLEUM 


ture is consumed by the flame front 
2. That the rate of tetraethyllead 
decomposition is markedly affected 
by fuel composition 

effect of 
fuel composition more completely, it 


In order to resolve thi 
was decided to conduct a second 
series of experiments — this time in a 
motored engine, to permit measure- 
ment of temperatures. A single-cy! 
inder engine was again used, but in 
this series of experiments the engine 
was of the variable COMPression ratio 
type to permit variation of tempera 
ture and pressure of the fuel-air mix 
ture over as wide a range as po sible 

Mixtures of iso-octane and normal 
heptane as well as di-isobut ylene were 
the fuels tested 
the effect of fuel composition on tet 


Figure 2 illustrates 
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40; 
. 
i Ethyl Research is inthe unusual 
. 
OCTANE position of being able to serve 
90”) ISO-OCTANE 
IN n- HEPTANE = both the petroleum and auto 
motive industries, 
2 } 4 
In that capacity, we have 
COMPRESSION RATIO 
contributed much in the field 
Fig. of fuel on de« oOmposition na motored 

of fundamental as well as ap 
plied research. Today at our 

raethyllead decomposition in the mo perature may be the one basic vari : ; f 
tored engine somewhat comparable able governing the decomposition of laborator ies In Detroit we are 
data to that shown in Figure | for tetraethyllead—and that fuel com conducting studies on the na 

the fired-engine studies position has only an indirect influ f ’ 

Again, an apparent correlation was ence so far as it affects the peak | ture of combustion . . . the cause 
obtained between fuel composition temperature of the charge in the ey! | of preignition ... and the mech 
and rate of tetraethyllead decompo inder. A mathematical analysis tak- | . 

anism of deposit accumulation, 
sition — with the more rapid rates be ing into account the variation in tem 
ing associated with fuels of higher perature of the charge throughout | Searching for answers tothese ~ 
octane number the cycle and comparison of those bss 7 : 
ca basic’ problems has led us to 

lo gain still greater insight into data with tetraethyllead decompo 

this relationship, technicians calcu sition data confirm this conclusion. | develop many new instruments 
| 

lated peak cycle temperatures and the This account of one typical re and new techniques. The infor 
tetraethyllead decomposition data search project in the Ethyl Labora 
were examined against this variable tories is designed to give you in the | mation which we have devel 
rhe results of this work are shown in petroleum industry a glimpse into oped from our research efforts 
Figure 3. It can be seen immediately the vast body of continuing research 
that most of the variation due to fue! being carried out to guarantee the | being constantly circulated 
composition has been eliminated maximum effectiveness of “Ethy! | throughout both the automo 
This leads to the conclusion that ten \ntiknock Compound, 


tive and petroleum industries 


to help the different companies 
Fig. 3. TEL decon position in four fuels related te | 


peak cyt le ten perature 


with their research. 
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Research Laboratories: 
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|—@. In the new Wiggins Safety Seal does 


any of the mechanism contact the liquid? 


A. No 


All metal working parts are out of 


the iway from corrosive vapors 
2..q@. Does the new “Weather Hood 
provide longer fabric life? 

A. Ye the fabrics protected from the un 


and other element lower temperature 


under the hood provide added conservation 


$—@. In old style seals, rust and scale 
accumulate and shorten seal life Does this 
happen with the eal? 

A. The “Weather Hood” prevents rust ind 
eale from de positing in the eal loop 
thereby mereasin eal lite 

1 @. Does the Wiggins Safety d« al pre 


vent rom tire 


A Ve de ol the 


rate critical 


eal virtually elimi 


\ pace whe re and 


collect to lorm ¢ xplosive mixture 


Vapor 


4s 
4 
A, 


OLD 


With the old type seal, the fabriv 
ray and ¢ tplosive vapor collects in the large space he 


tween the liquid and the fabri 


me 


To ace wl 


lin thel q sid and ¢ rposed to co 


(To obtain more data on advertised products see page 208) 


ANSWERS 
QUESTIONS CAN 

HELP YOU SELECT BETTER 
FLOATING ROOF SEAL 


When exploded through controlled tests 
the fabric was able to expand enough to 


contain the explosion without tearing. 


5 —@. Is this seal safe for the 


torage ol low 


vapor-pressure, low flash-point liquids such 
as yet fuels? 
A. Yes, the design of the Wiggins Safety 


Se al reduce 
o that it can be used in the storage of jet 


the danger area to a minimum 


fuels with complete confidence 


6~—@. How does the Wiggins Safety Seal 


guarantee maximum protes tion against 


evaporation loss? 

A. Air-vapor volume of the Safety Seal is 
less than 10°) of the present 
floating roof seal Thi 
most losse In addition, the air-vapor 
pace is shu lded by a “Weather Hood 
Thi the area that breathe reduces 
losses to a4 minimum 


volume lor 
would eliminate 


area 


NEW 


vposed to the sun's 


the mechanism is sub 


rrosive vapors. 


© Kool pay tor themselves, write or « 


PLATE AND WELDING DIVISION 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South La Salle Street, Chicago 90, Illinois 


circumferential fabric 
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Are all floating roof seals the same? What about safety? 
Conservation? We asked John Wiggins, inventor of 

the floating roof and noted conservation authority, to 
answer questions most commonly asked about the 

new Wiggins Safety Seal. 


7—@. Will the Wiggin 


me money? 


Safety Seal save 


A. Ye 


mal breathing, pre 


by eliminating losse due to ther- 
venting rum fires, use of 
the 


mechanism from liquid and corrosive va 


new longer-lived fabric, protecting 
pors and permitting mus h longets periods 


of “in-service operation. 


&8—@. Why have you put o much emphasis 


m the seal? 


a. A floating roof is only as safe as its seal. 
W ith the new Wiggins Safety Seal, Wiggins 
floating roofs are in a class by 
Since General American makes all types of 


themselve 


floating roofs, you can have the Wiggins 
Safety Seal on the roof that be 
your needs whether it be the 


Hidek* Lode x? or Doubledek*. 


*p 


t meets 


Wiggins 


atented 


> > >> >>> >>> 


With the new Wiggins Safety Seal, vapor space under the 


is reduced fo a minimum Ends 


spark fire ha sards. Fabric is protec ted from the sun. Mech- 


anism is out of liquid and corrosive vapor space. 


ul your General American sales engineer 
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A McGRAW-HILL PUBLICATION 


Editorial & Business Offices 
330 West 42nd St., New York 36, N.Y 


Harry L. Waddell, Publisher Who's Interested in Numbers, Anyway? 


Editorial Staff 
William F. Bland, Editor 
William C. Uhl Managing Editor 


| EMEMBER Carl Harper? He's that engineer-triend of mine with 
a major oil company to whom | introduced you on this page last 


Virgil B. Guthrie, Associate Editor January. Harper isn't his real name, however. Carl's a friendly sort 
Robert L. Devidsen. Associate Editor of guy, but he also tends to be critical. Maybe that’s why I like to talk 
Willis A. Busserd, Assisten? Editor with him—because he doesn’t hesitate to knock my ears down and tell 
Alan Corneretto, Assistant Editor me what he thinks is wrong with magazines in general and this on 
William A. Caperell, Jr.. Art Director in particular 

Stuart D. Boynton, Editorial Assistant One day last spring | called on Carl-——and after a few triendly 


Anita Walter, Editorial Assistant formalities he let go Why in thunder don't you guys wake up? Here 


Ronald E. Cannon, Southwestern Editor 


we have in this country one of the richest pipelines of information 
W724 Prudential Bldg., Houston 25 ; Pi 


Richard R. Elwell. West Coos? Editer our paten They ll tell the bright fellow who studies and evaluat 
1125 West 6th St., Los Angeles 17 them some of the technical advances that are coming alony years b. 

Andrew R. Patla, Washington Editor lore they re announced. And what do you blockhead editors do’? You 


1188 Nat'l. Press Bldg., Washington 4 run lists of patent numbers that it takes a bulldozer to plow through 


So we woke up We took a new look at patent We began figuring 
Business Staff out different ways in which we could vive you a listing of all the current 
K. W. McKinley, Advertising Sales Mgr patents of particular interest. We experimented with ways of writing 
N. F. Cullinan, Promotion Mgr 

R. H. Loyer, Business Mar 

John E. Thompson, Production Mgr 
L. W. Nelson, Advertising Makeup 
George Reid (Houston) 


them, of arranging them, of setting them in type 

And we've come up with a “new” patent listing that | think you will 
find both easier and quicker to use. It arranges patents entirely by 
subject, from start to tinish—and subject matter is what you're looking 


te. tha for, not patent numbers 
lake a look at the new “Patents” department this month, starting 
Regional Sales Representatives on pave 163. Carl's already seen some advance proot and approve 


NEW YORK 36, N.Y 

Fred R. Emerson, 330 West 42nd St 

Walter W. Patten, 330 West 42nd St. 
PHILADELPHIA 3, PA 

Fred R. Emerson, 17th and Sansom Sts Edit 
ATLANTA , GA. 

M. H. Miller, 801 Rhodes-Haverty Bldg 
CLEVELAND OHIO 


William R. Freeman, 1510 Hanna Bldg PS We almost let it go unannounced—but at the last minute we 
CHICAGO 11. ILL decided we just couldn't. This is the 10th anniversary of PETROLEUM 
Robert W. Bruley, 520 N Michigan Ave PROCESSING. Volume |, Number 1 in Septemibe r, 1946, was all of KO 


HOUSTON 25, TEXAS 


G. Jones. W724 Prudential Bldg pape (this issue Ihe front cover showed a Houdry ¢ atalytn 
Douglas C. Billian, W724 Prudential Bldg Cracking case being inspected at Sun's ‘Toledo, Ohio, refinery. Lead 
DALLAS |. TEXAS tory my the issue was about a pump maintenance program dle ve lop dl 
G. Jones, 1020, Adolphus Tower by Standard Oil Co. of New Jersey (now Esso Standard Oil Co.). The 
. Douglas C. Billian, 1020, Adolphus Tower editorials urged prompt disposal of the wartime “avgas” plants, and 
Ss congratulated the Petroleum Division of the American Chemical So 
: LOS ANGELES 17, CALIF ciety on its 25th anniversary. We had four editors on our staff then 


Peter S. Carberry, 1125 West 6th St and three are still with us: Virg Guthrie, Sill Uhl, and | 
ENGLAND, LONDON, E.C. 4 W I 
Herbert Lagler, McGraw-Hill Co., Ltd 
95 Farrington St 


Other McGraw-Hill Pet eum FP j 
National Petroleum News Platt's Oilgram News Service Platt's Oilgram Price Service Petroleum Week 
The monthly magazine of oil A daily independent oil-news A daily independent oil-price The industry-wide magazine 
marketing—news, prices, trans- reporting service issued from reporting service issued from covering production, processing 
portation, storage, merchandising New York, Chicago, Houston New York, Chicago, Houston transportation, marketing 
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KETTLES” FOR 
AUSTIC SOD 


General American Terminals prevent dolible trouble! 


Sin terminals at 5 key market locations with over 13,000,000 barrel capacity: PORT OF 
NEW YORK (Carteret, N. J.) * PORT OF NEW ORLEANS (Good Hope, La.) * CHICAGO, ILLINOIS 
(Bedford Park) * PORT OF HOUSTON (Galena Park and Pasadena, Texas) * CORPUS CHRISTI, TEXAS 


»- 


General American Tank Storage Terminals 
are equipped to handle any problem liquid 
that will flow through a pipeline—caustic 
soda, forexample. Stored in ordinary tanks, 
caustic soda corrodes the metal and be 
comes contaminated. In addition at 40°F., 
caustic soda freezes. General American 
solved the double problem with five lined 


tanks (total capacity over 107,000 barrels 


TANK STORAGE 
TERMINALS 


S (lo obtain more data on advertised products 


complete with nickel heat exchangers inside 
the tanks and insulating piping 

General American may be able to help 
you solve your storage problems. Leased 
facilities at any of the six “key market” 
General American terminals give you the 
privacy, safety, service and flexibility of 
your own terminals— without capital invest 
menton your part 


GENERAL AMERICAN TANK STORAGE TERMINALS 
a division of GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street + Chicago 90, Illinois 
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What's Happening 


. . « Petrochemical boom continues, according to re- 
sults of PETROLEUM PRocEssiING Mid-Year Survey 
(see pp. 95-140, this issue), though the 1956 increase 
is appreciably lower than the 1955 increase (9.4% 
versus 21°). Total 1956 production of petrochemi 
cals may reach 35-billion Ib. Other highlights of the 
petrochemical industry are 


@ Synthetic rubber demand levels off 


@ Plastics boom paces petrochemicals, with plas- 
tics manufacturers eyeing home construction market 


@ 1957 petrochemical production increase should 
exceed the 1956-over-1955 increase 


in Refining 


.. » Standard Oil Co, (Ind.) will build a lube oil de- 
waxing plant at its Whiting, Ind. refinery 
new urea process to produce 10-million gal/yr of 
low pour point oils, it will eliminate need for special 


Using a 


wax free crudes. Operation is scheduled for October 


.. + The Texas Co. made first announcement of a 
25,000 b/d furfural unit for treatment of virgin gas 
oil cracking stock recently placed onstream at the Los 
Angeles refinery. Said to be first such unit in world, 
it gives about 94%. yield of raffinate for fluid cat 
cracker 


... Premier Oil Refining Co. (recently purchased by 
City Products Corp., see PETROLEUM PROCESSING, 
Aug., 1956, p. 10) will spend $1.25-million to mod- 
ernize its 4500 b/d refinery at Longview, Tex. Larg 
est sum will be for Platformer and Unifiner, with 
completion set for early 1957 


.. « Dethi-Taylor Oil Corp. will build a 14,000 b sd 
Unifiner-Platformer unit, and a 4500 b/d Udex unit 
at its Corpus Christi, Tex. refinery. Completion is due 
early 1957 


... Salt Lake Refining (Standard of Calif.) will build 
a 6000 b/d platinum-catalyst reformer at its Salt 
Lake City refinery. Completion due Sept. 1957 


. . « Champlin Refining Co., Fort Worth, Tex., has 
bought an ALWAC III-E digital electronic computer 
to help increase refinery operating efficiency 


. . « Gulf Oil Corp. plans a 26,000 b/d Platformer, 
the second such unit at its Port Arthur, Tex. refinery, 
with completion scheduled early 195% 


. . « Universal Oil Products Co. will spend over $1- 
million dollars to expand development and manufac 
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turing facilities in the Chicago area and at the Shreve 
port, La. manufacturing plant 


. « « American Oil Co. will build its second 21,000 
b/d Ultraformer at Texas City, together with a 21,000 
b/d Sovafiner feed preparation unit 
scheduled before the end of 1957 


Completion is 


..+ The Air Pollution Control District for Los Anyeles 
has put the smog finger on automobile exhausts and 
backyard incinerators 
refiners 


to the possible relief of area 


. Sioux Oil Co.'s livht-ends recovery unit at it 
4000 b/d refinery, Newcastle, Wyo. (see PETROLEUM 
PROCESSING, July, 1956, p. 9) will cost $85,000, with 
completion mid Sept 


. ++ Alkylates for the Military are needed in the Pacitic 
Northwest according to 
Purchasing Avency 


Armed Services Petroleum 
want 2000 b/d more 


. ++ Westland Oil Co, plans to increase Capacity of 
its Williston, N. D. refinery from present 1500 b/d 
to 2000 b/d. A thermal cracker will be added, with 
cat reforming considered for future 


. « Other new construction projects, indicated by 
recent fast tax write-off approvals are 


@ Standard Oil Co. (Ohio), $513,000 for oil re 
fining facilities, Lima, Ohio 

@ Phillips Petroleum Co 
vas liquids, Garvan City, Okla 


$2,452,225 tor natural 


@ Tidewater Oil Co., $16,900,000 for 22,500 b/d 
catalytic reformer and steam generation plant 
Calit 


Avon 


in Gas Liquids Recovery 


. « « Gasoline extraction plant will be built by the 
Fluor Corp. at Eunice, La., for Union Oil & Gas 
Corp. of La. and Texas Gas Exploration Corp. The 
plant will process 300 million SCK/day of natural 
vas for natural gasoline, butane and propane. Com 
pletion is due June 1957 


... Sunray Mid-Continent Oil Co. has its new cycliny 
plant onstream at Northwest Branch, La 
is 690,000 MCF of natural gas/month, producing 
65,500 bbl/month of gas liquids 


Capacity 


in Petrochemicals 


. . « World's largest butadiene plant, at Port Neches 
Tex., jointly owned by Texas-U. Chemical and 
Goodrich-Gulf Chemicals, Inc., will have a $20 
million to $25-million expansion to increase capacity 


What's Happening 


50% (to 300,000 t/yr). Work has started—comple- 
tion 1s set for fall of 195%. 


. ++ Du Pont plans to convert its 650 t/day ammonia 
plant at Belle, W. Va. from coal to natural gas. Re- 


ports are that the Texaco synthesis-gas process will 
be used 


. « « Wyandotte Chemical Co.’s $8-million ethylene 
oxide plant (see PETROLEUM PRrocessiNG, Aug., 1956, 
p. 9) will be located at Geismar, La. The 60-million 
Ib/yr plant will use the new Shell Development Co. 
process, with completion scheduled late 1957 


. » « Imperial Chemical Industries, Ltd., of England, 
will team with Hercules Powder Co. to build a $11- 
million methyl methacrylate plant near Louisiana, Mo., 
using natural gas and ammonia raw materials 


. «+ Canadian Oil Companies, Ltd. will start fall con- 
struction on a $3-million petrochemical unit at its 
Sarnia, Ontario, refinery (see PeTroLeuM Proces- 
SING, July, 1956, p. 10). Plant includes 3650 b/d 
Udex unit and 4400 b/d Platformer scheduled for 
completion in summer of 1957 


. «+ General Tire & Rubber Co, has started work on 
50% expansion of its Ashtabula, O., vinyl resin plant 
Present capacity is 25-million Ib/yr 


. +» Firestone Tire & Rubber Co, will expand synthetic 
rubber capacity 27% (to 190,000 long t/yr) at its 
Lake Charles, La. plant. Completion due Dec. 1956 


. » + Shell Chemical Co. plans a 5000 t/ yr diammon- 
ium phosphate production, in facilities built for am 
monium sulfate, at Pittsburgh, Calif. Using a process 
similar to the one developed by TVA, production is 
scheduled for this year 


. « « Humble Oil Co. plans $27-million cat cracking 
unit (55,000 b/d) at Baytown, Tex. refinery, to make 
components for butyl rubber and butadiene 


. « « British American Oil Co. has started construc- 
tion of plant to produce 225 long t/day sulfur from 
natural gas. Near Pincher Creek, Alta., the plant ts 
scheduled for production Oct. 1956 


..» Southwest Agricultural Chemical Co. will spend 
$5-million for a 100 t/day ammonia plant at Chan 
dler, Ariz 


. « Cary Chemicals, Inc. will build a 12-million 
Ib/ yr polyvinyl chloride plant at Flemington, N. J 
Scientific Design Co. will design and build the plant, 
with onstream scheduled early 1957 


. » « Shell Chemical Corp. will expand copolymer ta- 
cilities at Torrance, Calif. to give its synthetic rubber 


plant an over-all capacity of 110,000 long t/yr. Cost 
is “several millions.” 


..» The Texas Co.’s 180 t/day ammonia plant at 
Lockport, Ill. (see PETROLEUM PROCESSING, Aug., 
1956, p. 10) will use the Casale process, and will be 
built by Foster Wheeler Corp 


.. Standard Oil Co. (Calif.) will build a benzoictoluic 
acid plant at its Richmond refinery. Production will 
be “several million Ib/yr” with production sched- 
uled to start late 1956. 


. » « Pan-Am Southern Corp. is building a 250 b/cd 
polybutylene unit at its Destrehan, La. plant. 


. . « Shell Oil Co. of Canada, Ltd.’s new alkylation 
plant for dodecyl benzene and gasoline blending com- 
ponents (see PETROLEUM PROCESSING, Aug., 1956, 
p. 10) will cost $3-million 


in Transition 


- « « Vulean-Cincinnati, Inc. is the new name for 
Vulcan Copper & Supply Co. of Cincinnati, O. The 
company will continue to serve the chemical and 
petrochemical industries 


...+ Ashland Oil & Refining Co. has bought the assets 
of R. J. Brown & Co., Kentucky chemical and solvent 
producer 


..+ The Texas Co. has reached agreement with British 
government on terms for its proposed purchase of 
lrinidad Oil Co. Sale will be concluded on Sept. 3 


. . « Wilcox Oil Co. shut down its 5500 b/d, Bristow, 
Okla., refinery. The constant fieht to keep in the hich 
octane race was blamed. Wilcox will continue market- 
ing, using products from D-X Sunray Oil Co 


... Shamrock Oil & Gas Co.’s Sunray, Texas, refinery 
will be back onstream shortly, following shutdown 
caused by recent pentane tank fire that killed 19 men 
See photo p 162 


. Kerr-MeGee Oil Industries has joined Pacill 
Uranium Mines Co. and Anderson Development Corp 
to form Kermac Nuclear Fuels Corp. They will mine 
and mill uranium ore in Ambrosia Lake area of N. M 


. . « Sinclair Oil Corp. will buy assets from Southern 
Production Co., Inc. of Ft. Worth, Texas. To includ 
gas and crude properties, it also includes 40° own 
ership in new 25,000 b/d St Paul, Minn. retinery 


. ++ The Texas Co. also has entered the uranium field 
with the purchase of “Happy Jack” uranium mine, 
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An Inside-Out View 


CORROSION INHIBITOR WORK 


Here's an external view of what takes place internally } vith an averave treatn of about | quart of Polyrad pen 


refinery equipment Thi photograph hows a piece of mild OOO barrels of fluid 

steel. The center has been treated with Polyrad. The entire olyrad’s powertul detergent 

piece of teel then was immersed in an acidic environment me and inorganic depo owing them 
Phe tiny bubbles of hydrogen show the beginning of corr edin the fluid stream 


sion. But the center portion remains a salet land l] aroun the refiner 


in help maintain 

thank 0 Polyrad hroughput ‘ | tran educe metal lo ind 

Phi iotographic impression bears out what most refin ri-Linne r miaimtenane \ Hercules technical rep 

ery opera alrea that Polyrad bens ‘ i il} lad Polvrad can be used 
fur spect orrosion problem 


HERCULES POWDER COMPANY POLYRAD 


FILMING AMINE INHIBITOR 


inhibitor. 


obtain more 


lo 
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What's Happening 


Utah, through jointly-owned Texas Zinc Minerals 
Corp. The price was over $15-million. 


.. +» Continental Oil Co. wil! dismantle its 4500 b/d 
Gienrock, Wyo. refinery that was closed in Feb. as 
uneconomical 


in Foreign Operations 


Britain and Europe: 


Buna-Werke-Huels Co. plans to go onstream with 
a new synthetic Buna rubber plant by summer-1958 
[he 45,000 t/yr plant will make a product closely 
resembling natural rubber 


Dutch State Coal Mines (Amsterdam, Holland) will 
“considerably expand” its production of caprolactam 
and nylon also make polyethylene on large scale 

Farbenfabriken Bayer AG will build a cracking 
plant at its Dormagen plant to produce gaseous olefins, 
mainly ethylene, as part of $143-million capital spend- 
ing program for 1956-1958 

British Petroleum Co., Ltd. plans 8000 b/d Hydro- 
finer and 7000 b/d catalytic reformer at the Antwerp, 
Belgium, refinery, owned jointly with Petrofina. 


isso Petroleum Co., Lid. plans $36.4-million ex- 
pansion at its Fawley, England, refinery (in addition 
to $25.2-million announced in April). Refinery ca- 
pacity will be upped by 60,000 b/d, to 210,000 b/d. 


West Germany refined 38,496,600 bbl of oil during 
the first half of 1956, an increase of 5,703,200 over 
the first half of 1955. 


..« Latin America 


Fertilizantes de México S, A. will build an $11- 
million fertilizer plant to produce 100 t/day am- 
monia, 80% used for ammonium nitrate. Completion 
is scheduled for mid-195%8 


.. » Venezuela’s national petrochemical industry will 
get a push with the new 3000 b/d refinery planned 
for completion within a year. Location will be at 
Moron, on the Caribbean coast 


... the East 

Jordon’s government will offer all Arab countries 
a chance to buy shares in the $11.4-million, 6000 
b/d refinery to be built at El-Zarkaa. 

Shell Chemical Pty., Lid., & United Carbon Co. 
plan to build a carbon black plant at Geelong, Vic- 
toria, Australia, to cost about $5.6-million. 

Syrian government has narrowed bids on its pro- 
posed $15.4-million refinery to one from Procon Ltd. 
and one from Czechoslovakia. 

New Ceylon government has killed plans for joint 
$35-million refinery by Shell, British Petroleum, 
Standard-Vacuum and Cal-Tex as “too monopolistic.” 

Stone & Webster Engrg. Corp. will build three new 
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petrochemical units in Japan. Mitsui Petrochemical 
Industries at Iwakuni City has contracted for the 
Orient’s first phenol plant. Sumitomo Chemical Co. 
plans an ethylene plant, and Nippon Petrochemicals, 
Ltd. has contracted for isopropyl alcohol and acetone 
units 


in Markets and Prices 


Local adjustments in crude oil prices continued 
in August. with large buyers cutting posting 7¢/bbl 
to top of $2.83 for gravity and above—in West Cen- 
tral Texas and the Texas Panhandle. 

Purchasers generally said reduction brought these 
oils in line with “refining values.” On the other hand, 
Pennsylvania-yrade crudes got two advances totaling 
23¢/bbl, boosting price for Bradford district oil 
to $4.68. 

Ihe industry came through the 34-day steel strike 
in better than expected shape. Low sulfur residual 
fuel prices recouped earlier losses in the Midwest, and 
although low sulfur oil dropped 10¢/bbl at the Gulf, 
resumption of some buying activity tended to steady 
prices 

Light fuels reacted seasonally in most areas. Re- 
ductions of 0.25¢ to O.S¢ were made in prices at the 
Gulf. Prices were subject to shading on spot basis 
along the East Coast, and similar reports were heard 
from the Midwest and Mid-Continent areas. 

There was some unsteadiness in gasoline prices in 
the Midwest and Mid-Continent areas. Quotations 
moved up 0.25¢/gal in the Chicago District, but in 
the Twin Cities price shading led to reductions of the 
same amount. Reports persisted of below-market of- 
ferings at various other Great Lakes Pipe Line ter- 
minal points also. 

Bright spot in the gasoline picture was the fair- 
trading of branded motor fuels by major suppliers at 
the retail level in eastern states where price wars have 
been chronic for several years. Higher pump prices 
held steady in New Jersey. And, under the fair-trade 
shield, retail postings jumped as much as 10¢/gal in 
some New England states. 


Looking Ahead 


. » » Miniature atomic refinery has been built by At- 
lantic Refining Co.’s nuclear technologists at the 
Brookhaven National Laboratory, Upton, L. |. The 
“loop reactor” permits continuous flow of oil samples 
through the laboratory's atomic pile, simulating proc- 
essing of petroleum under atomic radiation 


. » « Coal aromatics will use petroleum processes. 
Jones & Laughlin Steel Corp. will build a 1300 b/d 
Hydrofiner and 1340 b/d Udex unit at Aliquippa, 
Pa., to treat aromatics gotten by coking of coal for 
metallurgical coke. The processes will replace sul- 
furic acid washing, and allow company to meet more 
rigid specifications by aromatics users. 
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In August at Ras Tanura, Saudi Arabia, a 12.500 B/D Fluid 
Hydroformer is undergoing its first turnaround since it came 
on stream in October, 1955. For the past 10 months this unit 
has supplied 92.5 F-1 clear octane blending stock to European 
and Middle East markets, where the need for quality gasoline 
is growing rapidly 

The Hydroformer was designed and engineered by Lummu 
for The Arabian Amer 
Esso Research and Engineering Co. The process, though more 
complex than n other n the Ras Tanura Refinery, was 


designed for ease of operation to fit in with the Company 


in Oil Company under license from 


policy of training and upgrading Saudi Arab nationals to the 
fullest extent 

Close liaison among the three groups during all phases of 
design and construction ha paid off Startup was smooth, with 
all facilities operating at full design rate soon after feed wa 
introduced. And the plant has been operating successfully eves 
ince, at and above the design rate. In all case hydroformat 


of premium quality have been obtained from the high paraffin 


Lummus, Aramco teamwork 
quality gasoline from Saudi Arabia 


supplies more 


low naphthene stocks characteristic of Arabian crudes 

Test runs at feed rates of 12,500 16,300 B/D have yielded 
products of 94.8 #7.4 F-1 clear octane. There has been no 
difficulty in making the 92.5 octane design product at rates up 
to about 13,500 B/D. These tests indicate that hydroformates 
close to 95 F-1 clear can be produced in good yields, and should 
higher quality be needed, more severe hydroforming conditions 
appear to be feasible 

\ramco's new Hydroformer is one of over 700 major Lummus 
installations throughout the world. The excellent operating rec 
ord of this new unit, and of Lummu plants in general proves 
the ase for coordinated direction of a project from idea to 
tartup. Lummus teamwork can pay off on your next project 
PTHE LUMMUS COMPANY, 385 Madison Avenue, New York 
17, N. Y. Engineering and Sales Offices: New York, Houston 
Montreal, London, Paris, The Hague, Bombay. Sales Offices 
Chicago, Caracas. Heat Lachanger Plant: Honesdale, Pa. Fabri 
cated Piping Plant: East Chicago, Indiana. Engineering Develop 


ment Center: Newark, New Jersey 


5 
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LUM MUS; 
: | ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


Compatible 
Coexistence 
Petrochemicals 


Compatible coexistence between highly corrosive chemicals and 
process of storage equipment is a requirement well known to 
Graver In fact, Graver fabricating skills with a variety of alloys 
is why the petrochemicals industry, ever since its start, has 
turned to Graver for alloy process equipment, pressure vessels 
and storage tanks 

Graver fabrications in alloys are demonstrated by the petro- 
chemicals installations illustrated here. The specifications are 
never too exacting, the project never too big to be fulfilled by 
Graver's country-wide manufacturing facilities. 

“Call in Graver’ is acompliment the petrochemicals industry 
pays us with great regularity May we show you the advantages 


of calling in Graver the next time you have a project requiring 
alloy fabrication? 


Some Examples of Skilled Graver Alloy Fabrications 


1. 9’ by 68’ stripper column for a petrochemical plant 
2. 12’ by 31'3” aluminum storage bin for a synthetic fiber plant 
3. 4'6" by 8’ solid stainless nitration vessel for a nitroglycerine plant 


4. 4\' by 15’ fleld-erected Monel tank for acid residue 


fAST CHICAGO, INDIANA 


NEW YORK «+ PHILADELPHIA +» EDGE MOOR, DEL. 
PITTSBURGH + DETROIT « CHICAGO 

TULSA + SANDS SPRINGS, OKLA. » HOUSTON 

LOS ANGELES + FONTANA, CALIF. « SAN FRANCISCO 
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Process Equipment + Pressure Vessels 
Storage Tanks + Autoclaves + Digesters 
Towers + Elevoted Woter Tanks 

Oil Field Equipment + Weldments 
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Free-Piston Automotive Engine— 
It Could Change the Fuel Picture 


| ATEST entry on the growing list of develop- 
—4 ments that may affect future automotive fuels 
is the combination free-piston-gas turbine engine 
General Motors Corp. has claimed the first instal- 
lation in a car of a free-piston power plant, and 
reports that the engine has been tested on fuels 
ranging from high-octane gasolines to heavy bunker 
“Cc” 

At least one other manufacturer, Ford, is known 
to have such a unit under test. Other manufacturers 
are watching developments with interest if not ex 
citement. 

First reports of GM’s 250 hp experimental model 
indicate that the engine has better fuel economy and 
a less sensitive fuel taste than gas turbines. In fact, 
one experimental unit has been fueled with whale 
oil, peanut oil, and other vegetable oils 

Basically, the free-piston engine operates on a 
two-stroke combustion cycle. Two opposed pistons 
with no mechanical connections are confined within 
a single cylinder. The pistons compress air between 
them on the compression stroke. Fuel injection and 
combustion then drives the pistons apart on the 
power stroke. Air, compressed between the cylinder 
end and the pistons on the power stroke, acts as a 
flywheel and “bounces” the pistons back together 
for the compression stroke, completing the cycle 
Part of this compressed air flows into the combus 
tion space for scavenging and for combustion air for 
the next power stroke 

Principles of the free-piston engine have been 
known for more than 30 years. However, appli 
cation of the engine—mostly in Europe—has been 
limited to such large installation as ship propulsion 
locomotives, stationary power plants, and air com 
pressors. 

GM claims its engineers are the first to design a 
free-piston engine into such a small compact unit 
Their engine has two parallel cylinders, each con- 
taining a pair of horizontally opposed pistons, a 
departure from previous free-piston designs. Ex- 
haust gases are piped to a gas turbine that powers 
the rear wheels of the car 

The exhaust gases from the free-piston engine 
are of comparatively low temperature (about 900 
F). This lessens the need for critical materials in 
turbine blading and simplifies lubrication problems 

Other bright spots—besides fuel—in the free 
piston picture, compared with gas turbines: (1) it 
can be built of non-strategic materials; (2) it has 
fewer rotating parts than either piston engine or gas 
turbine; (3) it runs very smoothly; and (4) its effi 
ciency approaches that of the diesel engine 
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Up to now, the gas turbine has generally been 
considered the most likely successor to the piston 
engine. The free-piston engine could change that 
GM says that it offers many possibilities for buses 
trucks, and military vehicles, in addition to pas 
senver cars 

Evidence that oil companies are taking the free 
piston engine seriously is the recent announcement 
that The Texas Co. is conducting tests to determine 
the engine’s fuel and lubricant requirements. Tex 
aco believes that the new engine will have increas 
ing use in this country 

Most automotive engine research in recent years 
has carried the implication that new tuels will be 
needed for the cars of the future—the free-piston 
engine is another step along the way R.E.C 


Coke and Fuels from "Gilsonite” 
Necessity Is the Mother of ... etc. 


N 1952, the Paley report (by the President's Ma 

terials Policy Commussion), recommended help 
by the government in the development of oil from 
shale and other solid hydrocarbons. But industry 
is not waiting for government assistance. It's pushing 
ahead on its Own, opening the curtains for a look 
at tomorrow's production of gasoline from. solid 
hydrocarbons 

[he most recent company to announce plans is 
the American Gilsonite Co jointly owned by 
Standard Oil of California and Barber Oil Co 
Their plans call for a refining process even more 
unusual than the Swedish Aspeco process for re 
covering oil from shale, which is being pioneered 
here by Oil Shale Corp 

American Grilsonite 


plan: to use both con | Guay 
ventional and newly de 
veloped technique: for | 


mining, transporting, and 
processing — solid vil 
sonite into coke and 
fuels. Products from the 
$16-million plant will be 
gasoline, distillates and 
high-quality, electrolytic 
coke for arc furnac« 


Technically, “gilsonite” is the company’s trade 
name for unintaite, a solid asphaltite with high 
resin but very low sulfur content. Only in the 
Uintah Basin of eastern Utah and western Colorado 
has this unique deposit been found. However, it 
seems to be a geological cousin of oil shale found 
just the other side of the mountains 


(Continued on next pave) 
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Tomorrow 


The refinery will be located at Grand Junction, 
Colorado, and will be connected by a 70-mile pipe- 
line to the mining site. A unique wet-mining tech- 
nique has been developed to reduce the hazard of 
dry mining, present because gilsonite forms a highly 
explosive dust underground. 

Transporting the crushed ore as a 20-60‘% slurry 
with water will be accomplished by pumping at high 
velocity through a 6-in line. The 70-mile pipeline 
will slope continuously from the mine to the re- 
finery to prevent gilsonite slurry from settling out 
in low places 

The refinery near Grand Junction will use con- 
ventional process equipment but will not include 
any crude still. Instead, the dewatered gilsonite 
will be melted in a tank and fed to a delayed coker 
Feed will consist of one-third fresh oil and two- 
thirds recycle. The vapor-liquid from the coker 
will go through conventional processing to yield 
yasoline naptha, which will be reformed in a UOP 
platformer. The coke will go directly to a calcining 
plant 

Although this unusual processing of a solid hy- 
drocarbon is economical because of the isolation of 
the refining area from other sources of crude oil, 
it may point the way toward successful recovery 
of “petroleum products” from other non-liquid 
This is a step that is receiving greater 
attention in the drive to meet the energy needs of 
tomorrow, W.A.B. 


sources 


New Process Water Source May 
Result from Evaporation Study 
W ATER WORRIES of refiners and petro- 


chemical operators may be eased if current re- 

search produces a practical, economical way to 

control evaporation losses from fresh water 
reservoirs. Results may not be too far off 

Water loss by evapo- 

ration in some areas is 


A A 
a ?* more than twice con- 
sumption. Effective con- 
) trol of these losses could 
- 


change this ratio and, in 

effect, be a new source 

} of water for thirsty in- 

dustries already facing 

increased demands and 

dwindling water supplies 

Southwest Research 

Institute, of San Anto- 

nio, Texas, is presently conducting studies of evapo- 

ration control by use of monomolecular films on 
water surfaces 

This was brought out in a report, “Recent Ad- 
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vances in Reservoir Evaporation Control,” by Rus- 
sell G. Dressler, manager of chemical engineering 
research, for Southwest Research Institute. Dr 
Dressler addressed the Arkansas-White-Red Basin 
Inter-Agency Committee meeting, Santa Fe, New 
Mexico, May 3, 1956 

Reports from other countries, notably Australia, 
indicate that such a film will reduce evaporation 
losses by as much as 70% with a normal reduction 
of about 45% predicted. 

Certain compounds related to natural fats and 
oils, such as fatty acids and fatty alcohols, spread 
over water in a film of monomolecular thickness 
These molecules have in their molecular structure 
a group that is attracted to water, and the molecules 
stand on end, closely packed, to form a barrier to 
water evaporation. 

Organic materials that have been used in the 
research program up to now have been well known, 
commercially available compounds. They can be 
produced from tallow or similar sources, in large 
quantities for about 30¢/Ib or less. Because these 
compounds will form protective layers of molecular 
thickness, they will provide extensive coverage per 
pound. Assuming a very conservative film life of 
one month, and water conservation of 45°, the 
cost of water thus conserved will be about 80 cents 
per acre-foot. 

This is about the cost of untreated surface water 
in areas where water is plentiful and cheap—and 
considerably less than water in more arid regions 

Australian research has centered on the use of 
cetyl alcohol in reducing evaporation from large 
bodies of water. Other studies in this country have 
indicated that fatty acids, the C,. to C.,, acids, are 
markedly effective in reducing evaporation losses 

Southwest Research's program, sponsored by 39 
companies and municipalities, including 6 petro- 
leum processing or petrochemical firms, is aimed at 
selecting the most practical and economical ma- 
terial and methods to be used for film evaporation 
retardents 

Although results from tests in Australia will be 
appraised, differences in climatic conditions in this 
country will necessitate independent studies to de- 
termine the effects of different temperatures, wind 
action, dust, and differences in water quality 

The Institute’s program will also investigate the 
effects on marine plant and animal life, the effects 
of wave action, freezing, dust, and shore losses 
Most of the biological work will be done by the 
U. S. Public Health Service. 

Successful evaporation control could mean a 
very real new supply of water for industrial expan 
sion, and increased demands. Better still, it 
promises to ease the “summer squeeze” experienced 
by practically all refineries and consumers of large 
quantities of water R.E.C 
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INHIBITORS STOP 


CORROSION and 


ery tion wine re Nalco Inhibitors 
stop corrosion and fouling. There are many 
others, too. In fact Naleo Inhibitors are 
effective every step of the refinery way, 
Ask your Nalco Representative or write 
direct. 


Ovtengag 


NALCO 
INHIBITOR 
PR 
emes 


CRUDE PR HEAT FECHANGERS 


40,000 


FOULING 9908 gre S000 


The Problem: Fouling. The Treatment 

CRUDE 15 ppm of Nalco Inhibitor The Results 
Normal temperatures regained inexchangers 

PREHEAT ifter five weeks of treatment. Actual reduc 


EXCHANGERS tion of 4 days of downtime due to ck 


condition of treated unit 


The Problem: Rehoiler fouling The Treat- 
ALKYLATION ment: Nalco Inhibitor fed to reflux of tower 


SYSTEM C-11t. The Results: No water washing or 


mechanical cleaning of stem needed after 


iner full year of operation. Kefinery costs and 


inconvenmence reduced considerably, Greater 


production realized 


aT 


14,000 


The Problem: Severe corrosion of exc! The Problem: Corrosion of overhead con- 


ind a imulator after the rem rs duc den swccumulator and stream pumps 

small ar cahin i 

DELAYED "The Treatn ent: Nalco Inhibi- 
nw wid p rea 

REFORMING pens Na Inhibitor into reactor effluent COKING tor added atrean The Results 

UNIT The Result Iron content reduced from UNIT lreor itent of tail wat reduced from J400- 

i > to low of 0.7 ibs. per day, far lower 1000 ppm to approximately L-20 ppm, 

Corrosion and scaling stopped 


NATIONAL ALUMINATE CORPORATION 
6258 West 66th Ploce + Chicago 38, Illinois 
Telephone: POrtsmouth 7 7240 


CANADA: Alchem Limited, Burlington, Ontario 
NORTHWESTERN UNITED STATES, HAWAII ond ALASKA 
The Flos pany Minneapolis 3, M eso'a 
THE lA ITALY: Nalco tralieona, $ 
f WEST GERMANY: Deutsche Nalco Chemie GmbH 
SPAIN: Nalco Espanola, SA 


SYSTEM... 
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Mekee engines pool technical hnowledge ta 
correct plant de 


One of 15 specialized engineering groups 
in the McKee organization 


livery phase of desigen and construction is 
under expert direction and supervision 


McKee engineers call on many years of experience 
on plants allover the world to solve design problems 


The services of hundreds of well-qualified engi- 
neers are available to you at Mckee 


@ Because McKee is one of the top-ranking engineering and construc- 


tion firms in the world, this organization continues, as it has for fifty 
years, to attract top men in the engineering profession. 


That accounts for the superior quality of engineering delivered by 
McKee—the kind of engineering you'll wart in your new plant. 


A You can place your project in the capable hands of this organization 
with the sure knowledge that every phase of engineering and construc- 
McKee tion will be executed by experienced, qualified experts—men who will 


design and build your plant to earn a profit. 
ENGINEERING & 


CONSTRUCTION 


Arthur G. McKee & Company + Engineers and Contractors 


Services Headquorters: McKee Building « 2300 Chester Avenue ¢ Cleveland |, Ohio 

Offices: New York, N.Y. © Union, New Jersey @ Washington, D.C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
wv Caneda: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 


| | Here's how McKee gives yo 
a, 
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Two-Stage Cracking 


Thank you for the 
“Two 


fo THe Eprror: 
coverage given to our paper, 


Stage Fluid Catalytic Cracking—A 
New Technique,” in your June tissue 
pp §4.57 


Unfortunately, in your 
of the Figs. 1 and 2, an error has 
been made in the identification of 
some of the curves and also in the 
captions. The green lines refer t 
riser cracking rather than two-stage 
cracking. The 
the article also 


re-drawing 


second paragraph of 
should be 
accordingly. The first 
p. 56 describes Figs. | and 2 cor- 
rectly. 

Two-staged yields, 


revised 


sentence on 


which are the 
sum of the yields from the riser first 
stage plus subsequent cracking of the 
first-stage gas oil, are given correctly 
in Tables 1, 5 and 7 
Junius D. HELDMAN 

Shell Oil Co 

New York City 
@ Thank you, reader—and author 
Heldman. In our zeal to show 
vividly the 


hetween 


more 
clearly and striking dif} 
erence and con 
ventional dense-hed cracking in thei 
vie lds and coke 
missed the fine 
that Fies. 1 and 2 actually 


a_ difference 


eflects on gasoline 


laydown, we point 
showed 
hetween conventional 
cracking and the first stage only of 


the two-stage tee hnique 


Get it Straight 


lo 
me the 


Epiror: You guys sure gave 
works. admit I 
seeing my portrait in your last issue 
and I'll admit I enjoyed reading the 
“Bull Pen” and “The Almost Lost 
Weekend.” But the name is Mirett 
NOT Monetti. Ill bet that the guy 
who thought up us Bull Pen charac 
ters is just as peeved as | am 

Do me a favor and spell it right 


enjoyed 


from here on in 
DAN Mirertt 
The “Bull Pen” 


Miretti, of 


“error 


kditor’'s Note 
course, is fictitious. The 


Griper 


curred in the first appearance of our 
“The Bull Pen 
[PETROLEUM PROCESSING, August, pp 
60-61)|. This month's Bull Pen article 
appears on p. 155 


new department, 


PETROLEUM PROCESSING, 


September, 1956 


or \" 
fast, clean 

pipe or conduit 

cutting... 


efficiency-balanced 


Heavy-Duty 


Pipe Cutter | 


It’s a tool that knows its business, that 
comes to your hands like an old friend. 
It rolls easily through any pipe or con- 
duit, scarcely a trace of burr. Strongly 
built, guaranteed not to warp or break, 
always tracks perfectly. Thin-blade or 
heavy-duty cutter wheels (special 
wheels for stainless or cast iron). 


For pipe or conduit cutting 
that’s a satisfaction, buy 
at your Supply 


House. 


4-WHEEL 
for easy cutting in tight places 


The Ridge Tool Company, Elyria, Ohio, U.S.A. 


pipe and conduit 
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| 
for ae" to 6” 
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The first Inventa-Vulcar. urea plant in the 
United States is now on stream. This new 
plant was designed and built by Vulcan En- 
gineering Division—licensors 2{ the Inventa 
Process in the U. 8, and Canada—for Sohio’s 
$17,000,060 petrochemicals installation at 
Lima, Ohio. 


Within six hours after startup high quality 
urea was produced. Mase and reliability of 
operation were demonstrated. Startup pro- 


| UREA | PROCESS Pe duced first urea solutions and then prills for 


agricultural purposes exactl; as planned. 


Corrosion, traditionally present in urea syn- 
thesis, was conspicuously absent, as were 
clogged nes and contaminated product. No 
According to Plan— significant problems were encountered and 
the plant moved quickly and smoothly to 
full capacity. 


Sohio Startup 


Smooth and Successtul 


The Inventa Process has been commercially 


successfull in Switzerland for more than sijaaemmlll 
years in tonnage prod 
tics and pharyy grades. Additional 


he Inventa-Vu'can Urea Proc- 
ess may be had by writing to the Vulcan 


Engineering Division. 


NGINEERING 


VULCAN ~ INC., Conerat Offices end Pisnt, CINCINNATI 2. OHIO 


8OSTON CHARLOTIE. benves HOUSTON SAN FRANCISCO 
VICKE®S VULCAN PROCESS ENGINEERING CO. MONTREAL, 
DIVISIONS OF THE VULCAN COPPER & SUPPLY CO., 
VULCAN ENGIMEERING DIVISION YULCAN MANUFACTURING DIVISION VULCAN CONSTAUCTION 


BY PERFORMANCE 


Straight-Run Qualit 


=. 


DIRECT FROM FUELGUARD ADDITIVE A ADDITIVE B 
REFINERY STREAM PROTECTED TREATED TREATED 
FRESH FUEL OIL AGED FUEL OIL AGED FUEL OIL AGED FUEL OIL 


NO ADDITIVE 
AGED FUEL OIL 


Test results with * 7 yler ° ycked and straight-run fuel oi! Bottle at indicated, and then aged ss weeks at 12 F Competitive additive A 
lef? contains « lend « F yher om the refinery streams The four only inhibits sludge Competitive additive B ly disperses sludge Fuel 


bottles. of ri conta ’ ame oil blend, which wos treated as guard provides two way sludge protector 


Pull advantage of expanding fuel oil markets goes to the refiner 


who can supply more cracked fuel oils of straight-run quality. 


Fuelguard is the additive providing full quality control for fuel oils. 


Sludge-Free. two-way Rust Protection. bucleuard control 
sludge control prevents clogging of rusting and corrosive patting of fuel oil 
filters and burners. tanks and pipelines whenever waters 
com and shidge formation di present. Pest strips. at left. show Buel 
perses any existing wives cuardeoutrobol this des eaetion 


the double action needed for shade 
No Emulsions. does met 


wotection, as shown an 
emulbaly water on the leach 
test results above 
outool fuel ol ante water bayer 
Fuelguard Untreated 


Lighter Color. vives lighter, No Sparking or Deposits. 
Treated Oil Oil 


Clearer with fall control i tely 
Corrosion test on Phe lieht colored. haze -free le neo metallre ash 


in the presence saves real sales appeal to fuel deposits aod exhaust sparking 


and fuel oil 


probl mis prerenting sludging and excessive darhenmya of fuel 
oils, vou ll find the economical solution. buacleuard is available in 


drums and tank cars for your wmnmediate protection 


Manufacturers of fine industrial chemicals 


Carlisle Chemical Works, Inc. 
Reading, Ohio 


, 
hi 
é 
| FULL QUALITY PROTECTION 
} FOR FUEL OUS AND DIESEL FUELS 


The photo shows a recently-installed 
Petreco Electrofiner at the Watson 
Refinery of Richfield Oil Corporation. 
It is a two stage, 8 foot diameter unit. 
designed to caustic treat and water 
wash, or to acid treat and caustic 
wash. As this photo was made, the 
Llectrofiner was acid treating and 
caustic washing jet fuels; plainly 
visible in the sky are jet vapor trails, 
completing the cycle —from manu- 


facturing process to end use. 


Electrofining removes tarry acids and 
gum-forming materials from jet fuel com- 
ponents. It insures color stability and 
yields a product which consistently passes 


government jet fuel specifications (JP-4). 


For modern, precision-controlled treating 
of any distillate stock, Petreco Electrofin- 
ing is the answer. Whether you plan to 
use it in a new refinery, or to replace 
obsolescent gravity treaters, Electrofining 
costs less to install, requires only a small 
ground area, fewer pumps and less pip- 
ing. It requires less chemical, yet delivers 


a better product. Get all the facts, today. 


A DIVISION OF PETROLITE CORPORATION 
3202 SO. WAYSIDE DRIVE, HOUSTON 1, TEXAS 
1390 E. BURNETT STREET, LONG BEACH 6, CALIFORNIA 


DESALTING * DEHYDRATING * DISTILLATE TREATING * LUBE OIL TREATING 
SEDIMENT SEPARATION 
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IN PROCESS 


PETROCHEMICALS 


from Hydrocarbons 


.. another job that demands expertly engineered tanks and towers . 


. and CB&I has complete facilities 
to engineer, fabricate and erect them 


all. Four strategically located plants aes F 


can provide solid, lined or clad steel 


structures built to the most exacting 
specifications. The towers, Horton- 
spheres” and Hortonspheroid® shown 
here, built for that brawny “infant” 
industry of petrochemicals, were fab- 
ricated and erected by CB&I for J. F. 
Pritchard Company and the Lummus 
Company and are located at the Na- 
tional Petro-Chemicals Corporation, 
Tuscola, Illinois. 

Write our nearest office for further 
information on expertly engineered 
steel plate structures by CB&l 
from tanks to towers. 


Chicago Bridge & Iron Company 


A 
Atlenta * Birmingham Boston © Chicage © Cleveland * Detroit * Houston 
Los Angeles * New York © Philadelphia Pittsburgh * Loke City 
Sen Froncisce Seattle Tule 
Plants in GIRMINGHAM, CHICAGO, SALT LAKE CITY end GREENVILLE, PA. 


6,000-bbl. Hortonapheres and one bbl. Hortonspheroid 
at National Petro-Chemicals Co ratior Tuscola, Illinois 
if 
“il 
4 
4 
— 
‘ 
— 
te 4 by 7f 
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ABOVE — In the foreground ore LSV engines directly BELOW — This view of the C.F.C.A. RIGHT — These two 1!6-cylinder 
coupled to JM-8 compressors, In the background can be plont of Lawrence, shows the two Cooper-Bessemer \LSV engines in 


seen B-cylinder LS engines coupled with JM-5 compres- 8-cylinder LS engines driving JM-5's the Lawrence chemical plant total 
tors. Engineering and construction of C.F.C.A. plant wos for the efficient compression of air, 5074 horsepower. They drive JM-8's 
hondied by The Foster-Wheeler Corp., New York City. natural gas and nitrogen. for the compression of ammonia 


synthesis gos to 12,100 psia. 


H 


‘ 
‘ 
= 


@ In Cooperative Farm Chemical Association's $16,- 
000,000 Lawrence, Kansas plant, the largest engines and 
largest compressors manufactured by Cooper-Bessemer 
are combined to offer unitized machines boasting im- 
portant advantages. 

Two giant 4-cycle turbocharged LSV-16 engines, rated 
2537 hp at 240 rpm, are directly connected with JM-8's 
for compressing ammonia synthesis gas from 275 psia 
to 12,000 psia. Obviously this big-unit setup meets re- 
quirements with far fewer engines than would be 
needed otherwise, resulting in less piping, less founda- 
tion and less supervision, What's more, there's pre- 
viously unheard of fuel economy. 

Similarly, the plant contains two LS-8 engines, rated 


a 


_ MOUNT VERNON, OHIO CITY, PENNA. 


Cooper-Bessemers at C. F.C. A.'s Lawrence Plant 


UNIQUE! SIZE. . PERFORMANCE . . ECONOMY 


1852 hp at 330 rpm, combined with JM-5's for the com- 
pression of three separate gases on three individual 
services ... air from 120 psia to 630 psia, natural gas 
from 115 psia to 430 psia and nitrogen from 35 psia to 
330 psia, 

Although scheduled for continuous full-load duty, these 
Cooper-Bessemer units can be easily operated at vari- 
able loads as required. In addition, they offer extra 
economy because they can operate efficiently, depend- 
ably on natural gas, diesel fuel or any combination of 
these fuels. 

For information on new operating economies possible 


in your service, contact any of the Cooper-Bessemer 
offices listed below. 


be, 


In high-speed turbines...why does 
in total horsepower and 


Governor with 
Integral Air Head 


Double-Flow Exhaust 


GREATER ReLiaBiLITY. Worthington’s rugged construc- ACCURATE SPEED REGULATION. xclusive Worthing- 
tion pays off in extra reliability. Solid rotor for modern ton governing system using governor with integral aur 
high speeds, double-flow exhaust where large volumes of motor gives you speed control response to .04 psi change 
steam are used in condensing operation, and Kingsbury in control pressure. And it provides for remote automatic 
type thrust bearings are just a few of the features that operation if you need it. The oil relay type governor so 
assure safety and dependable service on your vital com- equipped instantaneously controls pressure or volume de- 


pressor and blower drives. livered by the compressor regardless of steam variations. 


Where turbine-driven compressors and blowers are unit at the factory with modern facilities, under the 
used, down-time is usually mighty expensive. Par- watchful eyes of highly trained personnel. 
ticularly so if failure can bring a continuous process 


One feature seldom claimed is that of lowest price. 


to a standstill, In the case of high-speed/high-horse- That is inconsistent with quality, and quality 1s 


power compressor-drive turbines, your surest way to something Worthington engineers will not compro- 
design reliability into your plant is to specify the 


mise. For critical operations, buying the best is low- 
turbine line with best proven performance. 


est cost insurance against process equipment failure 
Compressor-drive turbine installations up to 12,000 


rpm, and 24,000 hp, show Worthington leads in ap- 
plication engineering, design, reliability, 


Get the complete story of high-speed/high-horse- 
power compressor-drive turbines by writing Worth- 
ington Corporation, A&SP-Turbines, Harrison, New 
Worthington compressor-drive turbines are conserv- Jersey. Ask for your personal copy of Bulletin 1966. 
atively built with all stresses carefully calculated 

and kept well within established safety margins On Vital Compressor and Blower-Drive Applications ... 
Also, measured load tests are performed on every It Costs Less to Invest in the Best! 


| 


WORTHINGTON lead all others 


number of installations? 


Special Bearing Design 


To meet turbine spec’s. 4000 Hp- 7250 RPM -Steam 210 #-550° -2645”" 


WORTHINGTON GIVES YOU ALL THIS— CHECK AND COMPARE: 


Featere WORTHINGTON | Company A | Company 8 | Company € 
Solid—to withstand 
Rotor extreme stresses 
Main Anti oil-whip—for 
Bearings longer turbine life 
Thrust Kingsbury type — for 
Bearing proven reliability 
INO 
Nozzle Control | 
Has integral air motor 
Governor -for more accurate Y 
control 
Type Double flow exhaust 
for economy and lon Yv 
Labyrinth —for most 
Packing effective seal at high YW 
speed. 
Load test—to be sure 
Test you get what you Yv 


ordered 


LOWER MAINTENANCE CosrT. important xample 
of construction used to help eliminate non scheduled 
maintenance is Worthington’s anti oil-whip bearing Dur- 
ing Operation a pocket (arrow) in the upper half of the 
bearing builds up a pressure pad of oil. High pressure 
here creates a downward force on the journal, holding it 


in place in the bearing, preventing destructive vibration. 


LONGER wieg. A long, trouble-free life can be attributed 
to no one turbine feature, 
many enpineering advances 
yourself, one 


by one 


but rather 
Compare 


a combination ol 


ce sign featur 


Far ahead of any other manufac 


turer in the compressor-drive field, Worthington’s fir 


compressor-drive turbine built in 1927 1s 


around the clock, in a large eastern 


11,000 rpm high-sp 


jor this leadin petrol wn 


A 


turbine 


om pan y 


gas‘plant 


one of 


still working 


~ 


/ 
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Traveloader placing heat-exchanger tubes on ‘'Christmas Thee’’ racks to conserve yard storage space. 


Thaveloaden. solves handling 
of bulky, heavy loads 


Here is a revolutionary new material handling machine designed 
expressly for long, unwieldy awkward loads. It picks up loads from 
the side, carries them securely on the truck deck, and stacks them 
to a height of 12 feet. It operates indoors or outdoors, in 10 foot 


aisles, over paved or unpaved roadways—and over highways at 
speeds up to 30 MPH! 


Traveloader is available with gas or diesel powered engine, in 10,000 
and 12,000 pound capacities. Write for descriptive bulletin No. 1360. 


No other ONE machine offers these features: 


1. A ONE MAN operated lift truck and over two axles and four pneumatic- 
transporter tired wheels. 
2. SIDE LOADING for straight line pick- 4. TRAVELS with payload up to 30 MPH. 


vp and delivery. 5. STACKS LOADS 12 feet high from 10 
3. CARRIES LOADS equally distributed foot aisles. 


Airplane wings crated for shipment 
are easily handled by Traveloader 


Traveloader with master pallet and 
roller conveyor speeds loading of 


aircraft. 


THE BAKER-RAULANG COMPANY 


1248 WEST 8Oth STREET * 


CLEVELAND 2, OHIO 


Subsidiary of Otis Elevator Company 


(To obtain more data on advertised products see page 208) 
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... they’ve been found with 


AEROCAT CATALYSTS 


A survey of 42 cat crackers showed that those using Aerocat 
were averaging 2% octanes higher than comparable units 
operating with natural catalyst! But extra octanes are only 
one of the benefits assured by Aerocat. High throughput, low 
stack loss and excellent stability contribute to the high 
overall efficiency. 


Equally important... behind AEROCAT’S efficiency stands 


OPEN-EYED RESEARCH... that keeps making 


innovations in catalyst design... keeps looking for 


new ways to solve catalyst problems. 


HARD-HEADED QUALITY CONTROL... thot —CVYANAM1D 


insists on “specification plus” in every carload that 


AMERICAN CYANAMID COMPANY 


leaves the plant. REFINERY CHEMICALS DEPARTMENT 


FIELD-TRAINED TECHNICAL SERVICE... that 30 Rechefeter Mase, New 20, Now York 


knows how to relate specialized knowledge of 


catalyst production to your cracking problems. in Canado: North American Cyanomid Limited, Torente and Montreal 
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GET THE MOST OUT 


THIS IS THE GOAL OF EVERY REFINER AND HERE IS 
HOW UOP RESEARCH IS HELPING ATTAIN IT.... 


For more than forty years Universal has always considered the broader problem 
been developing improved petroleum re- _— of helping the refiner get the maximum 
fining processes, to help refiners fulfill the return from every barrel of oil he proc- 
nation’s need for motor fuels. Beyond this _—_ esses. One of our developments in petro- 
primary objective, UOP research has chemicals is striking evidence of this. 


Simplified diagram of Platforming Process 


Platforming, developed by UOP and introduced in 1949, pioneered the use of platinum in a 
catalyst for refining gasoline and is today one of the world’s most widely used processes. Early 
in its development, our research team realized that Platforming offered a practical means of 
helping meet the chemical industry's growing demand for aromatics. Experimentation indicated 
that, by employing certain modifications in operating conditions, high yields of aromatics 
were possible through Platforming. This was only a partial solution because the problem of 
separation of aromatics in the degree of purity required by the chemical industry still remained. 
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Simplified flow diagram of Udex Process 


Udex, developed by Universal in cooperation with Dow Chemical Company, provided the 
answer. It successfully created and applied the separation equipment necessary to concentrate 
the aromatic hydrocarbons produced by Platforming into the form required by the chemical 
industry. This combination of UOP’s Platforming and Udex processes, an outcome of a basic 
research program originally directed toward motor fuels, is an outstanding example of the 
broad scope of UOP research 

Universal research is continuing to develop and make available to all refiners, everywhere, 
not only new and improved processes for producing more efficient fuels for automotive engines, 
but also better ways of utilizing by-products from petroleum. In this way we believe we are 
truly helping the refiner to get the most out of every barrel of crude 


oP UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 


Forty Years of Leadership in Petroleum Refining Technology 
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Why Oilwomen 
Everywhere 
are Saying... 


“Have Magic Suitcase 
Travel” 


Every woman is interested in beauty —clothes—homemaking. But not every 
woman knows how big a part oi plays in a woman's world! That's why the 
Oil Industry Information Committee sponsors a Women’s Program. 

loday, hundreds of oilwomen— industry employees and oilmen’s wives 
help tell the story of oil in an interesting and dramatic way. The “Magic 
Suitcase” is one way. It contains products made from petroleum — cosmetics, 
detergents, oil-based “miracle” fabrics and many other items a woman uses 
in her daily life. This demonstration — as well as other lectures and displays 

shows her how oil and oil products help make her look more beautiful and 
make her housework much easier. 

The Women’s Program is only one of many ways through which your OLLC 
helps show the public that it is best served by a privately-owned, fully com- 
petitive oil industry. If you would like to aid in the Women’s Program — or 
another of OIIC’s many activities—contact the OITC in your area today. 
You'll not only be helping your industry but you'll get a wonderful sense of 
personal satisfaction from it as well. 

bor the address of your local OLIC office. write to 


AMERICAN PETROLEUM INSTITUTE, 51) \\. St. New York 20, 
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BETZ. 4 Great Name 
In Water Conditioning 


It takes the combined ability and experience of Whether your problem requires boiler or cool- 

many people to engineer effective water con ing water conditioning, Betz completely-inte 

ditioning grated service brings into play techniques, 
Few plants, however, can afford to maintain methods, and engineering that can make all 

or establish an internal staff capable of supply- the difference in results 

ing the constant flow of engineering knowledge, A Betz District Engineer, one of the many 

the diversification of thinking, the thousands of important members of the Betz service “team”, 

creative and supervisory man-hours that are will be happy to give you the details of our 

necessary to the engineering, planning, and con result-getting service. Why not call him in today? 

trol of an effective water conditioning program W.H. &L.D. BETZ, Gillingham & Worth Streets, 
By assigning the responsibility for result Philadelphia 24, Pa. In Canada: petz Labora- 

getting water conditioning in your plant to the tories Limited, Montreal | 

Betz Organization, you gain immediately the 

services of field, staff, and consulting engineers, 


researchers, chemists, and production personnel 


... plus the basic objectivity of an “outside” 


organization providing individual attention to 


your individual problems. 


What's more, the services of these team spe- 


cialists are available to you without actuall, 
putting them on your payroll! ME CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 
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watt 
EASY EXPANSION was provided during planning stages of SOHIO system. For 
example, each of two 11,500-kva power transformers on General Electric package 
substation, providing 4160 v for plant distribution, can be uprated to 14,394 kva. 


filled induction motors, with gas to water heat exchangers, drive centrifugal blowers. 


DESIGNED for outdoor process use, two General Electric totally enclosed, inert-gas- 
| Total connected load of the plant’s motors approximates 25,000 hp 


OVER CURRENT and short circuit pro- COST SAVING load center system brings SYSTEM PROTECTION 
tection is provided for 175through1000-hp higher voltages closer to load. Low volt- grounding covers all voltage levels, in- 
motors by 4160-v Limitamp* controllers. age switchgear controls auxiliary motors cluding 1000-kva medium transformers. 

"Reg. trode mark of General Electric 


neutral 


thro igh 


rev 
. ¥ q 
— | 4 h 
y 
system 
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PRESSURIZED HOUSING encloses sliprings of 
General Electric synchronous motors driving 


two 3000-hp 
synthesis gas 


compressors 


Sec ondar y 


n the 


selective system helps permit almost 


all motors system to have a standby powell source 


SOHIO Chemical’s engineered electrical 
helps prevent lost production 


General Electric engineered system at new Lima, 
Ohio, petrochemical plant was planned 
for reliability, future expansion. 


The SOHIO Chemical Company operates their new 
$17,000,000 petrochemical plant with a General Electric 
engineered electrical system planned and installed to 
meet present and future electrical requirements. This 
modern plant, designed to produce 300 tons of anhydrous 
ammonia per day, was engineered and constructed by 
The M. W. Kellogg Co., New York. 

2 BASIC REQUIREMENTS were set forth by SOHIO. 
(1) reliability to help guard against lost production and 
(2) flexibility for future expansion. General Electric 
engineers worked closely with SOHIO personnel and 


their consultants to gain these objectives. On these 


pages are some highlights of the system 


WHEN YOU BUILD, or modernize, take advantage of 
General Electric quality-engineered electrical equipment 
and complete engineering services for the chemical in 
dustry. Your General Electric Apparatus Sales Repre 
sentatives at the nearest G-E Apparatus Sales Office will 


give you complete information. Contact him early in 
your planning and write for bulletin GED-2244 “En 


gineering Services’’ to General Electric Co., Section 


681-13, Schenectady, New York 
Engineered Electrical Systems for the Petrochemical Industry 


GENERAL wo ELECTRIC 
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Johns-Manville 
organizes to give you 
better insulation service 


New and separate insulations division created to 
provide industry greatly improved Sales and 
Engineering service to meet modern problems 


@ Johns-Manville is now concentrating all industrial 
insulation operations within a new, fully integrated 
insulations division. This greater specialization makes 
possible the most complete insulation service available 
to industry. It consists of 


Sales Representatives .. . men 
on whom you can rely for your 
insulation recommendations. 
Your J-M salesman will help you 
select the insulating material ex- 
actly right for your job—the one 
that will provide maximum fuel 
savings, improved process con- 
trol, and minimum maintenance. 
As co-ordinator of J-M's extensive research-engineering 
manufacturing facilities, he offers you outstanding insula- 
Lion training and experience. 


Insulation Engineers— Backing 
up the J-M salesman on every job 
is the J-M insulation engineer. 
He is primarily concerned with 
solving insulation problems. He 
recommends the economic thick- 
ness of insulation, as well as the 
proper finishes, weatherproofing and securement. His 
highly specialized knowledge makes possible an intelligent 
recognition and handling of your individual insulation 
requirements, 


Insulation Contract Units... 
Fully aware that no insulation 
is better than the man who applies 
it, the J-M Insulation Contractor 
makes care and skillin thescientif- 

ic application of Johns-Manville 

insulations his stock in trade. He 

maintains a complete crew of 
estimators and mechanics trained in J-M application 
techniques. He is ready to give you fast, efficient service 
on any insulation job—large or small. Proud of his repu- 
tation for integrity in his own community, the J-M 
Insulation Contractor merits your complete confidence. 


- 


— 


Johns-Manville 


WA Complete Range of Products — 
oh yt In this day of exacting tempera- 
. ture control, the need for specific 
insulations for specific services is 
greater than ever before. Recog- 
nizing this, Johns-Manville man- 
ufactures insulations for every 
industrial requirement. Produced 
from the finest grades of asbestos, magnesium carbonate, 
diatomaceous silica, refractory clays and ceramic fibers, 
they are designed to afford maximum insulating effective- 
ness and durability at operating temperatures ranging 
from minus 300F to plus 3000F, 


7 


Extensive Research Facilities— 
At Manville, New Jersey, Johns- 
Manville maintains the world’s 
most completely equipped insula- 
tion laboratory. Here insulation 
scientists are engaged in a con- 
tinuous program of developing 
new and better insulating ma- 
terials. In addition, their technical knowledge is always 
available to J-M customers whose insulation problems 
require special study. 


Experienced Management — At 
headquarters as well as in the 
field, management of the new in- 
sulations division consists of men 
who, in line with J-M’s promo- 
tion-from-within policy, are in- 
sulation veterans. With a realistic 
grasp of customers’ needs, they 
are alert to new and better ways 


to serve you... now, and in the future. 


On Your Next Insulation Job— Whether your 
next insulation job is big or little, simple or complex, 
let Johns-Manville handle it for you. Just call your 
nearest J-M sales office, or write direct to Johns- 
Manville, Box 14, New York 16, New York. In 
Canada, Port Credit, Ontario. Chances are, you'll be 
glad you did! 


INSULATION 


MATERIALS -“ ENGINEERING - APPLICATION 


(lo obtain more data on advertised products see page 208) 
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Champlin’s Orthotflow’ Proves itself 


FLUID CATALYTIC CRACKER 


When Champlin Refining Company 
became part of The Chicago Corpora 
tion, up to $10 million was invested 
in a modernization program to expand 
capacity and raise octane level of its 
Enid, Oklahoma refinery. A major 
factor in minimizing initial cost of 
these facilities, and getting them on 
stream quickly and efficiently, was an 
Orthoflow Fluid Catalytie Cracker 
Designed and built by The M. W. 
Kellogg Company for a fresh feed 
capacity of 9,000 BPD, and total 
13,500 BPD, this 


Orthoflow also promises minimum 


throughput ofl 


maintenance. 
The Orthoflow was erected by 


M. W. Kellogg well ahead of sched 


ule, and went on stream without 
trouble immediately on completion 
Within a month of initial operation, 
the unit fulfilled the Kellogg guaran 
tees and was accepted. It operated 
continuously for 4 months, when re 
pairs on the lube oil pump required a 


shutdown. This also permitted com 


plete inspection of the interior of the 
Orthoflow, and reassured Champlin 
that the unit’s lining and general con 
dition were excellent. After 5 day 

the unit was back in 

without interruption f > month 

Total time in service at tl 

months 


davs! The Orthoflow is now operat 


Total time out: only 


at 79°, conversion rate, and about 


Refinery Process Division 


THE M. W. KELLOGG COMPANY 
711 Third Avenue, New York 17, N. Y 


LBSIDIAKY OF PULILMA 


too 
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CORPOKATED 


» obtain more data on 


10°, above original design capacity. 

The Champlin unit is one of seven 
teen Orthoflow Fluid Cat Crackers 
engineered or erected by The M. W 
Kellogg Company for leading refiners 
throughout the world, with through 
put Capacities ranging from 4,500 
BPD to 102,000 BPD. The trend 
toward this vertical-design cat crack 
el graphically explained in a full 


color, minute animated movie 


tefiners interested in seeing this film 
can make 


contacting M. W 


arrange 


Kellogg 


> 
°Trademark of The M. W. Kellogg Company 
, 
(| tise products see page 208) 
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Specify Plant piping takes on this trim, tailored look — and in record time 
-~ when you insulate with G-B Snap*On, the one-piece molded pipe 
? insulation of fine glass fibers. From %” through 33” IPS and in 3’ and 6’ 
sections depending on pipe size. With just a pocket knife and a stock 
iid (( h ¥, (| of Snap*On in nesting sizes, anyone can make easy work of the once- 
Su tedious job of insulating bends, valves and other fittings. 
To fully understand why this material saves so much time and 
d money on fittings and straight runs you need only handle a 6-foot 
for £00 section of Snap*On. It's flexible, yet resilient. It's feather-light, yet 
tough. It’s almost impossible to damage, yet easy to cut with a knife. 
bd And to these obvious advantages, you can add such unseen benefits 
ani ttin as permanence and the highest thermal efficiency of any pipe insulation 
——_ on the market. 
Next time you have hot or cold piping to insulate, call your nearby 
VCEaSONS distributor, listed in the Yellow Pages under “G-B Insulations.” In the 
meantime, write today for our new 8-page brochure with full details 
on “the first all-new pipe insulation in 60 years.” 


Thermal and acoustical glass fiber insulations @ Pipe couplings and fittings @ Railroad gaskets and supplies. 
266 W. 10th St., Kansas City, Mo. 
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The “extras” cost no more 


W 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-off 
Year 


| 
es «| Nordst | to buy (of less) dinary nd cost 
Rock M ( 


Complex 


manifolding 
made 


easy 


ROCKWELL - 
Nordstrom 
VALVES 


Lubricant Sealed for 
Positive Shut-off 


Year 


| 
. | 
— 
iwi 
4 val nm ce | | | 
q flirt ted plug ands - 
are common to ord on 
Rockwell-Nord | tno 
0 


to meet exacting lubrication standards, specify 


ENJAY PARANOX 


detergent-inhibitor additives 


Blenders who must meet the rigorous specifications of heavy-duty lubricants 
can depend on the world-famous Paranox group of detergent-inhibitors for 
compounding with every type of base stock. Like all the highest-quality 
additives of Enjay’s complete line, the Paranox group was engineered to meet 
specific performance demands. 
Take advantage of Enjay’s many years of experience, working with leading 
oil companies and engine manufacturers, to develop lubricating oil additive 
formulations for a wide variety of military and commercial uses 
OnCeT 
W rite, wire or phone the Enjay ( ompany your only source for a complete i won rein 
line of additives (Paramins®) for fuels and lubricants Petrochemicals 


ENJAY COMPANY, INC., 15 WEST Sist STREET, NEW YORK 19,N.Y. + ()'! 
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offices: Akron, Boston, Chicago, Tulsa 


Petroleum Progress 


A STERN VIEW 
of 


Though it dwarfs the once mighty tankers 
of ten years ago, this huge Cities Service 
uper tanker may some day be 
dwarfed itself, That is the enig- 
ma of size and the essence of 
progress the reason why we 
constantly strive to better our 
works, no matter how great they 


seem to ourselves 


In this light, Cities Service views its 
current record: The all-time high in 
petroleum production... the one-out-of- 
three success ratio in test well drilling—far 
above the ratio for the industry... the new 
peak in stockholders’ equity...and the 
oaring sales of Cities Service petroleum 
products 
The significance of these accomplishments 
lies not so much in what they are as in what 
they precede for they set the pattern of 
bigger and better things to come from 


Cities Service 


CITIES () SERVICE 


Progress through Service 


~ 
- 
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W-S FORGED STEEL FITTINGS 


In almost every phase of the petroleum industry, 

W-S Forged Steel Fittings provide safe, tight connections for 

small diameter high pressure piping. In field processing plants, 

on heat exchangers, in oil and gas pipeline systems, in refinery 

pumping stations and process lines . . . and in other high pressure lines 

14” to 4” in size, W-S fittings protect piping systems against costly down time. 
They are drop forged from solid bars for extra strength 

and toughness . . . and they're safety-factor designed. 
W-S Forged Steel Fittings are available in screw-end and socket-welding 

types in carbon, stainless and alloy steels. 


For more information send today for our informative catalogs. 


FITTINGS DIVISION) 


H. K. PORTER COMPANY, INC. 
Roselle, New Jersey 
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GALLONS 


OF GASOLINE KEPT GUM-FREE WITH 
UOP *5 INHIBITOR 


Any way you figure it, that’s a lot of 
gasoline . . . convincing proof that the 
petroleum industry has approved and 
demanded UOP #5 Inhibitor. 


Obviously, there are good, sound reasons 
for this preference. UOP #5 has demon- 
strated unexcelled inhibitor potency and 
versatility. It is the product you can 
depend on for the really tough stability jobs. 


UOP #5 is economical. For any given 


stability requirement you can’t beat #5 ona 
cents (or fraction thereof) per barrel basis. 
Remember, five molecules of UOP 45 will 
protect 1,000,000 molecules of gasoline. 


UOP Inhibitor #5 was introduced by 
Universal during World War II and the 
techniques of applying it have been 
effectively developed over the years. This 


experience is offered to refiners, and our 


on-the-spot representative will be glad to 
assist in its application to your products. 
Just write us. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S. 4. 


PRODUCTS DEPARTMENT 


* 
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DESIGN ADDITIONAL SERVICE LIFE 
INTO YOUR PROCESS HEATERS 


with BzW TUBING 


Long service life of process heater tubing for the 
oil refining and petrochemical industries dictates 


selection of a B&W Croloy to insure maximum 
corrosion and oxidation resistance, and fully sat- 
isfactory handling of unusual temperature and 


pressure conditions which may arise. Mr. Tubes 
—your friendly link to BkW—has facts and figures 
to help you choose the best tube for the job. Get 
in touch with him to discuss your heater tube re- 
quirements, for both original equipmentand main- 
tenance. The Babcock & Wilcox Company, Tub- 
ular Products Division, Beaver Falls, Pa. 1A-6062(P) 


Seamless and welded tubular products, seamless welding fittings and flanges—in carbon, alloy and stainless steels 
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ated form 


Pours Readily into any prefabr 


Consistency of Mix is as workoble os any 


Easy to Mix. Just odd water according to in 
Mixes in obout five minutes. cement mix. 
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New insulating 
castable...mixes and pours like 


A New Norton Refractory R 


Now you can protect critical areas in your 
furnaces and other high temperature equip- 
ment to 3300°F with ALUNDUM 33-1 insulating 
castable — a new, easy-to-install NORTON 
Refractory Product. 


33-I comes in dry form in moisture-protective 
bags. 


33-1 — You just add water according to in- 
structions. Mixes readily. 


33-I pours into any prefabricated form like 
a concrete mix. 


And... 
33-I insulates up to 3300°F. 


33-I is light in weight and monolithic in 
structure. 


33-I saves down time for repairs. 


Typical Applications in Chemical Processing 


Insulation for high temperature reactors and 
furnaces 
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Characteristics of ALUNDUM 


Der tity 


Settir vp time 


stiffens... lhe 
Initia! set 4 hres 
Final set...... 8.24 hes 
Chemical Analysis — Primarily 
< 
FesO: < 1%, 
Maximum hot face temperature. iJ f 
Water odded per | bs... Approx. 4% gals 
Grain Size oo 
tr fractory Ri j Jandy; tribed 
f f f f it 
sta 4 j A ‘ 
268 New ynadian Rey 
five: A { 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


NORTON 


REFRACTORIES 


Engineered... R ... Prescribed 


Gslaking better products... 
fo make your products better 


veer paye 208) 


| 
PTT TTT 100 Ibs. per cu. ft 
hi 
| | 4 
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This plant’s stockpile is worth millions -- 
~yet it doesn’t cost a cent! 


The “wild blue yonder”—the free and 
limitless atmosphere — is the stockpile 
for Air Products Oxygen (and/or Nitro- 
gen) Generators. There are no delivery 
problems for this inexhaustible raw 
material, There are no price fluctuations 
and no shortages to trouble the owners 
of these plants. 


The method is basic. The production of 
oxygen and nitrogen from air is accom- 
plished by “Low-Temperature Process- 
ing’. The air is liquefied by refrigeration 
and the nitrogen is drawn off at its boil- 
ing point (fractional distillation) leaving 
the pure oxygen product. 

Your own “On-Location” Generator can 


provide you with a continuous supply of 
oxygen regardless of your requirements 
including moderate to large tonnage 
users. We will furnish and install a com- 
plete facility at no capital investment on 
your part—on a lease basis including a 
purchase option. If you prefer, we will 
operate and maintain the facility and 
guarantee your oxygen savings. 


Send us detalis regarding your requirements and expected future needs. We 
will then give you a realistic estimate of the savings you can expect with an 
Air Products Generator installed in your plant. 


LOW COST 
_OXYGEN-NITROGEN 


bai 
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Products 


INCORPORATED 


Dept. L Box 538, Allentown, Pa. 


More than 800 
» successful installations 
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One Furfural Unit Refines All 3 


“LUBE OIL 
*GAS OIL 
‘CYCLE STOCK 


Furfural has gained widespread recognition 
as a selective solvent in processing lube oil 
and now is used to treat both virgin gas oil 
and cat cracker cycle oil. One of the out 
standing features is that a furfural unit can 
be used alternately for refining lube, gas oil 
LOLI and cycle stock. Three companies are al 
ready using their furfural units for treating 
both lube oil and cycle stock; forty-two other 
users of furfural in the petroleum industry 


can do the same 


In refining middle distillates, furfural treat 
ment improves product quality and increases 
cracker through-put. Furfural removes un 
stable materials that form coke, reduces sul 
fur content, and separates heavy metal com 


plexes 


The same combination of basic properties 
‘rite for our Bulletin 2¢ 
Write for our Bu 203-A and attractive economics which have made 
"Physical Data or QO urjfura 
QO furfural so successful in refining lube oil 
applies with equal force to these newer ap 
plications. QO furfural offers sharp selectiv 


ity, ease of recovery, low cost, ready avail 


ability and freedom from excessive toxicity 


In the United Kingdom: 
339D The Merchondise Mort, imperial Chemical Industries, Utd, Billir gham, t, gland 
Chicago 54, Iilinois In Europe: 
Quaker Oots-Graanproducten N. V., Rotterdam, The Netherlands; 
ROOM 5390, 120 Wall St, Quaker Oats (France) S. A., 3, Rue Pillet- Will, Paris IX, France; 
Stow 6, 0 ¥ A/S “Ota”, Copenhagen, Denmark 
in Australia: 
Room 4390, Main P. O. Box 4376, Swift & Company, Pty., Ltd, Sydney 
Portiand 8, Oregon In Japan: 
F. Kanematsy & Company, Ltd., Tokyo 
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FoR PYROLYTIC REACTIONS AND AS 


As a heat transfer and catalyst support me- 
dium in various platinum catalyzed refining 
operations, “U.S.” Ceramic Balls are proving 
unusually effective. They are being widely 
used for desulfurization processes and ther- 
mal cracking in fixed position or moving bed 
heaters, 


“U.S.” Ceramic Balls possess heat-shock re- 
sistance, superior thermal conductivity and 
high specific heat. Resistance to crushing 
is excellent, permitting successful operation 
with bed depths exceeding 50 feet. The mate- 
rial is thoroughly vitrified and is particularly 
recommended for its proven resistance to 
erosion and abrasion. Their complete chemi- 
cal inertness makes them exceptionally useful 
where highly sensitive catalysts are involved. 
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_ MOVING BED HEAT TRANSFER MEDIA 


q he 


The smooth surface and spherical shape otf 
“U.S.” Ceramic Balls have proven more effi 
cient than irregularly sized and shaped heat 
transfer elements. 

“US.” Balls are available in two grades, both 
offering lower cost per unit volume: “Stand- 
ard Body 57,” and “Ceratherm-550" where 
unusual thermal-shock and heat resistance 
are required. 


, 


All sizes are available from '4” O.D. to 
3” 


Chemical Ceramics Division 


U. S. STONEWARE 


AKRON 9, OHIO 
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For thermafor 


catalytic cracking units 


Stainless Steel 
resists 860° F., 


15 psig oil vapors 


How different refineries would be linings are also made from Stainless 


without Stainless Steel! And how Steel. These are decisive steps to re 
much more they would cost to ope duce the continuing high cost of re 
rate! Almost every time you find a finery plant corrosion 
high temperature, corrosive situa When buying Stainless Steel, re 
tion, you find lots of Stainless Steel member that United States Steel 
In the unit shown here, the reactor offers the widest range of sizes, grade 
chamber is lined with 7" type 410 and types. Selection is easy, and you P 
Stainless. Reactor internals, bubble can be sure of service-tested USS 7 
caps and trays and various vessel quality 


UNITED STATES STEEL CORPORATION, PITTSBURGH © AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA GENEVA STEEL DIVISION, SAM FRANCISCO NATIONAL TUBE DIVISION, PITIS#URGH 
TEWNESSEE COAL & (ROM DIVISIOW, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


USS STAINLESS STEEL 


f ydo, Arkansas refinery of Lion Oil Company, [ 
ad ant he any 
SHEETS ° strip ° PLATES PIPE ° TUBES ° WIRE 
SEE The United States Steel Hour its a 
hour TV program presented every other BARS ° BILLETS SPECIAL SECTIONS 
week by United Stote Stee! Cor your 


gna stotior 


| 
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THE SHOW 


Trans-Scan-Log Control System ! 


AKE the Taylor booths your headquarters for 
scanning and logging at this year's ISA Show. 
You will see an actual working model of the TSL Sys- 
tem... the soundest and the most logical integration 
of process control with process scanning and logging 


yet devised ... a hoon to advanced systems engineering. 


The Taylor system goes far beyond today's practices. 
It is, im essence, a very compact intelligence center 
which coordinates all related process data, enabling 
the operator to instantly visualize, evaluate and act 
upon every processing irregularity as it occurs—with 
out leaving his desk in front of the panel. In addition, it 
employs the most modern techniques in scanning and 
logging. Thus the project engineer can observe the 
entire plant operation more efficiently than ever before. 
As well as furthering automation in plant operation, 


the TSL System is a research tool in collecting data 


on existing units. It can provide accounting or market- 


Graphic Panel —A normal 20-foot graphic panel can easily be 
compressed into a 5-foot section because space is not required 
for receivers. Flow lines and symbols can be modified quit 
simply for process changes. Station identifications are illum: 
nated, also digital readout of time, value and station for on 
demand or off-normal. (Off-normal alarm also audible). Point 
scanning is continuous at the rate of one per second. Scheduled 
point logging can be set as required 
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ing departments with production data as it is accumu- 


lated, either on punch cards or tape 


The complete system takes approximately 60% of the 
space normally required by a standard graphic panel 
without scanning and logging. Because of this com 
pactness one Operator can identify and correct any 
off-normal condition, as well as having a continuous 
trend record. It is highly dependable, because the 
Faylor system makes it possible to use simpler, less 


expensive units. 


Nearly two hundred process engineers from all over 
the country have already visited Rochester to see this 
advanced equipment demonstrated. If you are unable 
to visit the ISA Show your Taylor Field Engineer will 
be glad to make the necessary arrangements for you 
to see the TLS system in operation. Meanwhile, write 
for Bulletin 98268. Laylor Instrument Companies, 
Rochester, N. Y., and Toronto, Canada 


4 


\ 


Process Control Panel—Note plug-in LKANSEI* pneumatic con- 
trol stations, complete with automatic to manual switching 
Recorders and indicators are easily interchangeable. All in 
ternal connections are completed, ready for field hook-up 
Staton identification lights give visual tie-in with graphic 
panel. Convenient electrical and pneumatic plug jacks are 


provided to record trends of any non-controlled variables 


i 
"Keg. Pat. On 
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GET THE BEST SOLUTION 
TO ANY TEMPERATURE 


with Foxboro 


Dynalog Electronic Instruments 
Complete line of indicators, recorders, and controllers 

employing the advanced Dynalog measuring system in which 

a friction-free air capacitor replaces conventionial slide- 

wire — provides continuous, stepless balancing action. j 
Dynalog Instruments provide up to six records on a single 
round chart. For use with resistance or voltage type 
primary elements — pneumatic or electric control action. 


Multi-Record Dynalog 
6 color-coded temperature records on one round chart. 
Each record line a distinctive, non-smudging color. 
No slidewire — no batteries — no standardizing. 
Thermocouple or resistance bulb types. 


Consotrol Recording Control Station 
One of the complete Consotrol line of compact panel indicators, 
recorders, and controllers. This advanced control station features full 4” 
chart and scales, six-months’ ink supply. bumpless auto.-man. transfers. 
The M/58 Consotrol Controller, shown here integrally mounted, provides: 


@ All four control actions, with balancing action—even at 
two reset ranges, easily adjust- widest settings of proportional 
able to widest variations in band. 


operating conditions. @ Interchangeable “plug-in” 


@ Easy lever-setting proportional components. 

band, calibrated to 500%,. @ Continuously variable reset re- 
@ High sensitivity and precision sistance gives 500:1 rangeability. 
due to unique “floating disc” 


A complete selection of primary mocouple types. special elements 
PRIMARY ELEMENTS elements for filled thermal systems, and accessories are available to 
resistance bulbs, and thermo- meet the requirements of virtually 
couples. Besides standard and ther- any industrial application. 


Dynatherm Resistance Bulb Roll Surface Temperature 
For use with Dynalog | Element 


Electronic Instruments. e 


Continuous, automatic measurement 
or control of roll surface temperatures 


@ Superior measurement periorm- 


ance for temperature up to 600°F. up to 450°F. 

@ Fastest response due to positive @ Extra-rugged construction — with a 
metal-to-metal end contact with “feather” touch. Won't mark or score 
standard wells or sockets. the roll. 


@ Highest sustained accuracy. Per- 
mits use of extra-narrow scales — 
ideal for precise temperature dil- 
ference measurements. 


@ Eliminates friction, radiation, and con- 
vection errors. 


@ Simplest, most accurate way to meas- 
ure roll surface temperatures. 


{a 
| 
} 
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instrumentation 


Whenever you have a temperature 
problem in the —4S50°F to 42800 F 
range, you can depend on Foxboro 
Instrumentation for the best solution 
Foxboro’s outstanding combination of 
truly advanced instruments and un 
equaled experience in applying them, 
has successfully solved temperature 
problems as widely different as helium 
liquefaction and jet engine testing 
Foxboro offers a wide variety of primary 
elements, transmission devices, indica 
tors, recorders, and controllers. Whether 
a single instrument or a combination is 


Model 12A Temperature 
Pneumatic Transmitter 


@ Simple way to measure remote tem- 
peratures in the 100°F to 1000°F 
range. Operating spans of 50°, 100°. 
200°, and 400°F. 

@ Compensated for ambient tempera- 
tures and pressures. 

@ Compact, easily installed. Uses reg- 
ular '/," O.D. tubing transmission lines 

no troublesome conduits, no costly 
capillary tubing. 


required filled-system, electronic, or 
electric — you can be sure of fitting the 
process exactly. Unique Foxboro devel 
opments, such as Dynalog” Electroni 


@ Suitable for any hazardous, corrosive, 
or outdoor location. 


Instruments, Dynatherm Resistance 
Bulbs, and the 12A Temperature Trans 
mitter, continually maintain control 
standards in step with every advance of 
modern processing. A few of the instru 
ments which typify Foxboro’s better 
engineering are shown on these pages. 
Chart below shows complete tempera 
ture ranges covered by Foxboro measu! 
ing systems. Write for complete details. 


Electric Proportional The Foxboro Company, 919 Neponset 

Action Controller Ave., Foxboro, Mass. 

Can be FACTORIES IN THE UNITED STATES, 
oF CANADA, AND ENGLAND 


@ Precise, frictionless control action 
through electronic relay and elec 
tric valve operator. 


@ 3 types of proportional control 
action available. 

@ Setting knob permits easy. stepless - 
adjustment of control band through ‘ 


out range of instrument. TEM PERATU RE 


measurement 
Vv and control 


DEGREES FAHRENHEIT 


‘ 4 ‘ ‘ 


LiGuid Ff £0 (CLASS 
FULLEO (CLASS THERMAL GUL 65 
VAPOR PRESSURE ASS 0) THERMAL 


DYWATHERM RESISTANCE BU. 65 
WICAL RESISTANCE 64.65 


ABORATORY PESISTANCE 


SURFACE TEMPERATURE RES TTANCE GUL 85 


SURFACE TEMPER ATUPE Gu. 66 


$e 


DEGREES CENTIGRADE | 
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EXTRUD-A-FLOW method 
is as MODERN as 


The EXTRUD-A-FLOW method of Refractory Castable 
placement is the new and modern method of easy-batch- 
ing and speedy-conveying of materials on the job site. 
With the EXTRUD-A-FLOW method, the Refractory ma- 
terials are extruded in a uniform column, by pressure, 
from a sealed mixing chamber to the area of application. 


FOR REFINERY APPLICATIONS 


Any type Refractory Castable required to line refinery 
vessels —cyciones, cracking units, reforming units, oil stills, 
boilers and heaters-—-may be applied by extruding, spray- 
ing, casting or troweling. 


For the full story of Speed, Economy and Quolity resulting from 
EXTRUD-A-FLOW placement, write for illustrated booklet > 


MEXICO REFRACTORIES COMPANY 


Canadian Atftiote, REFRACTORIES ENGINEERING & SUPPLIES, LTD.—emiten, Onterie, Conede 
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Question Box 
1 ARE YOU RECEIVING. 


One of a Series of Bulletins for the Petroleum Industry 


1956 


How much can you 


oc save by ordering 


chedule Sen | 
HOW MANY different 
{ 


WHO at the Du Pont Petrok 


| Du Pont additives 
tin tank-car lots? 


Refiners can save considerable money by ordering Du Pont addi 


tives in tank-car lots. Fou example 1.000 gallons delivered in a 


ADVERTISEMENT —Prepored for the Petroleum Chemicals Division of E. 1 


du Pont de Nem 


ours & Company (inc.) 


Laborator in Ou make | 
he sanet oi ient use of gasoline tank car, rather than in drums in less than carload lots, will save 
K | the refiner between $1,680 and $2,400, as shown in this table 
{. HAVE YOU called in a doctor | 
recentl for helpin | 
blendus per onnel intain | 
their high standards of safe li GULF COAST MID-CONTINENT WEST COAST 
ing? ADDITIVES 
vou t $ Saving % Saving $ Saving % Saving $ Saving % Saving 
Du Pont Antioxidant 
$2,250 6.7% $2,250 6.7% $2,400 7.0% 
No. 22 
To help you 
overcome economy Du Pont Fuel Oil $1,680 8.3% $1,710 8.4% $1,850 8.9%; 
diesel fuel problems Additive No. 2 
Has the growing demand for econom 
diesel fuels created new problems for 
Vhs of tl prob 
wwe ha? palindere fn Du Pont Lube Oil $1,830 12.0% $1,860 12.0% $2,000 12.5% 
Incompatibilit Additives 
lt il ilit 
the freiul tl | rthiwhal 
t il] How much can YOU save? 
thires i the vet one 
i i if ke 
Stabilizer and dispersant th Md 
the stal liner on 7 
‘ eltect at } thy POA there 
tor-stich \ lj ri 


| PETROLEUM CHEMICALS DIVISION 


PETROLEUM CHEMICALS DIVISION 


NEWS 


Tank-car lots LABORATORY GROUP HEAD 


vill be ad to call at your refinery In number of miles, the distance be 


j 
tudl our freight rates and inventor tween Havertown, Pennsylvania and 
patterns, He will then determine the Wilmington, Delaware 


is not fags 
most convenient handling method for 


less, as Harold Scheule did. you go by 
nd figguare the Ou Can Way ot Barth sville Ok lahoma 
make. You ¢ write, wire or phone Scheule, who is supervisor of the 
hin at our nearest sale office listed | Gasoline and TEL Group at the Pe 
below. Why not do it now? troleuwn Laboratory, was born in 
Havertown in 1921. Following his 
graduation from Bucknell University 
in 1943, with a B.S. in Chemical Engi 
necring and a Phi Beta Kappa key 
Harold joined the Bartlesville staff of 
Phillips Petroleum Company, where 
he remained until 1946. Since then 
he's been with Du Pont at the Petrol 
um Laborator 

His professional affiliations inchuck 
membership in the American Lnstitute 

er of Chemical Engineers and the Amer 
ican Chemical Society. He is also a 


tive in the Coordinating Research 
Council HAROLD J. SCHEULE 


Du Pont medical representatives teach 
safety as a way of life 


Hurrying back and forth across the isa supplier of tetraethyl lead, makes 
country, and traveling oversea too available to the oil industry. In addi 
Dr. Stewart L. Rankin covers more tion to the talk Dr. Rankin and his 
than 50.000 miles a year. In the course medical associates work closely with 
of his travels, he has firmly impressed refinery managements, physicians, su 
upon more than 20,000 refinery work pervisors and blenders to help them 


ers his famous slogan, “Satety is a way maintain the very finest health and hy 
of life!” giene programs. Practicing preventive 
medicine, the Du Pont doctors will tell 
you emphatically that their greatest 
ambition is that they never have to 


treat a case of lead poisoning 

To help them achieve this ambition 
we hope you will feel free to take ad 
vantage of their services often! 


| 
DR. RANKIN is shown ot right with Doctors | 
Fenton Russell (left) and L. A. Gerlach, all of 
the Du Pont Medical Division 
IN ADDITION to the dollars you save on the 


delivered cost of the additives, you can save 


on handling costs by receiving additives unique medical service which Du Pont | ++ through Chemistry 
shipments in tank-car lots P ] 
troicum hemicals 


E. I. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division . Wilmington 98, Delaware 


| 


Better Things for Better Living | 


His talks on safety are part ot a 


Sales Offices: 


8 So. Michigan Ave RAndoiph 6 8630 PHILADELPHIA 2 } Penn Center Plaza 
132) National City Bank Bidg MAin 1.6460 PITTSBURGH 22 Room 75! Goteway Center 
705 Bank of Commerce Bidg CApito! 5.1151 SAN FRANCISCO 4 Room 626. 111 Sutter St 
(OS ANGELES 17 Fiower St MAdison 5.169! SEATTLE 3 Room 215, 4003 Aurora Ave 
NEW YORE 20 1270 Ave. of the Americas COlumbus 5.2342 TULSA P be + So. Baltimore Ave 
N CANADA. Dy Pont Company of Canada Limited—Petroleum Chemicals—85 Eglinton n Toronto 2 Ontario—HUdson 1-646] 
OTHER COUNTRIES. Petroleum Chemicals Division—Export Sales—Room 7496, Nemours Bidg Wilmington 98, De Olympia 4-51? Ext. 2962 


ADVERTISEMENT —Prepured for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc) 
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Indicating, Recording and 
Non-indicating Controllers 


Liquid Level Controllers 


Valves with Mounted Pressure 
Controllers 


Serves the Process Industries 
with Accurate and 
Reliable Control Equipment 


Since 1882 Mason-Neilan has supplied industry with a 
wide variety of standard and specialized automatic control 
equipment for process and associated services. Each is a 
development of practical engineering based on experi- 
ence gained in close contact with industrial control prob- 
lems. Each is specifically designed to do an exceptional 


job. With Masoneilan products you get engineered equip- 
ment that assures superior performance, long life with 
minimum maintenance. 


wr wt 


When writing for information please specify item or items 
which interest you. 


MASON-NEILAN 


Division of Worthington Corporation 
NAHATAN STREET, NORWOOD, MASSACHUSETTS 


Valve Positioners 


Sales Offices or Distrthutors in the Following Cities; New York Syracuse Chicago + St. Louis Tulsa Philadelphia « Houston « Piteshburgh Acanta 
Cleveland + Cincinnati + Kansas City + Phoenix + Detroit + San Francisco + Louisville + Salt Lake City « El Paso * Albuquerque + Charloue + Los Angeles 


Corpus Christi Denver Appleton + Birmingham + New Orleans + Seattle Mason-Neilan Regulator Co., Lid.. Montreal and Toronto 
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Besides bottom dismantling, which in itself 


greatly reduces maintenance time when atten- 
tion is required, this new Bingham pump in- 
corporates advanced design features which 
minimize maintenance, reducing the need for 
periodic inspection. 

For example, all intermediate bearings 
(supplied of appropriate material for differ- 
ent pumpages) are forced-lubricated by the 
pumpage. Bottom bearing is lubricated even 
if the pump runs dry for short periods. This 
dependable lubrication greatly prolongs the 
life of bearings, which in conventional pumps 
are frequently the cause of maintenance shut- 
downs. 

Wherever it has been installed, the new 
Bingham VCP Pump has given trouble-free 
service — plus unsurpassed smooth operation 
with no vibration. Available for any capacity 
or head. Write your nearest Bingham office 


for additional information, and Bulletin 109, 


Bingham Vertical VCP assembled 
with suction well for installations 
having low NPSH conditions. 


All working parts of pump easily accessible with bottom 
dismantling. One man can service the Bingham VCP Pump 
after lifting pump from well. By dismantiing from the bottom, 
repoir or replacement of any part can be made in much less 
time than with conventional pumps (where dismantling begins 
from the top, necessitating removal of driver and head before 
Pump unit is accessible) 

It has been estimated by various operators that time required 
to reach working parts has been reduced as much as 50% 


(lo obtain more data on advertised products see page 208) PETROLEUM 
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VCP VERTICAL PUMP FOR LOW NPSH 
ACCESSIBLE WITH BOTTOM DISMANTLING 


Partial list of major oil companies with Bingham “VCP” Pumps in operation or on order: 


Ashland Oil & Refining Co. Phillips Petroleum Co. Chemical Construction Co. 
Gulf Oil Corporation American Cyanamide Co. 
Sinclair Oil & Refining Co. ESSO-Standard Oil of N. J. 
Sun Oil Company British American Oil Co., Ltd. 
The Texas Company Lakehead Pipe Line Co. 
Imperial Oil Co., Ltd. Creole Petroleum Co. Great Lakes Pipe Line Co. 
Shell Oil Company Humble Oil Company Kaneb Pipe Line 


Champlin Refining Co. 
Pacific Gas & Electric Co. 
Socony-Vacuum 


Aerojet General Corp. 


Deere & Company Standard Oil Co. of Indiana Buckeye Pipe Line Co. 


SALES AND SERVICE OFFICES 
BOSTON, MASS NEW CITY. NY. 
CHICAGO, itt PHILADELPHIA, PA 
ba ; CLEVELAND, OHIO PITTSBURGH, PA 
DALLAS, TEXAS SAN FRANCISCO, CALIF 
SINCE 1921 ‘ DENVER, COLO SEATTLE, WASH 
HOUSTON, TEXAS ST. LOUIS, MO 
BINGHAM PUMP COMPANY KANSAS CITY, MO ST. PAUL, MINN 
OS ANGE $c T 
General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon LOS ANGELES, CALIF JLSA, OKLA 


NEW ORLEANS, LA TORONTO, ONT., CAN 
Factories: Portland, Ore. + Vancouver, 8B. C., Canada VANCOUVER. 8. C.. CAN 
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EXTRA CORROSION RESISTANCE 


Equipment made of Hastrectoy alloys is giving good 
service handling such severe corrosives as boiling hydro 
chloric, and sulphuric acids. The alloys are also used to 
handle these acids at lower temperatures and in all 
concentrations. HasTecoy alloys are the most economical 
material for handling such reactive materials as hydrogen 
fluoride and wet hydrogen chloride gas at high tem 
peratures. The allovs are also highly resistant to wet 
chlorine, acid salts, phosphorie acid, nitric acid, and 


organic acids 


AVAILABLE IN STANDARD FORMS 


Hasrectoy allovs are available in all of the standard 
mill forms—sheet, plate, bars, rods, wire, tubing, pipe 
fittings, and fasteners, They can be obtained as sand 


and investment castings 


TEST THEM NOW 


Samples for trying Hastettoy alloys under actual 
plant conditions are available without charge (et in 
touch with the nearest Haynes Stellite Company office 


ind describe the corrosive conditions involved 


HAYNES STELLITE COMPANY 
A Division of Union Carbide and Carbon Corporation 


General Offices and Works: Kokomo, Indiana 
Sales Offices 


Chicago - Cleveland - Detroit - Houston 
Los Angeles - New York - San Francisco - Tulsa 


‘Haynes and ‘“Hastelloy” are registered trade-mark 
of Union Carbide and Carbon Corporation 
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YOU CONSIDERED THESE TWO 
WAYS TO UPGRADE OCTANES? 


at 
Ow 
es 
Kaolin Cost js Prov; 
IV 
a ide 
SUPerior lec 


1 by 
5 New, impr y Houdry 
Oved Cataly sr 


ral 
Offe 


Ca 


TS many 


(WOUDRY TYPE 3-D CATALYST | 


FOR CATALYTIC REFORMING UNITS | 


leted, platinum catalyst offers improved octane num 
sing catalyst that provides 


with no increase in cost. 


Pel 
ber. An advanced Houdry reforn 


increased activity and stability 


ARLY COMPATIBLE WITH HOUDRIFORMING 


PARTICUL 
RY ISO-PLUS PROCESSES 


AND HOUD 


HOUDRY PROCESS CORPORATION 


1528 WALNUT 
STREET, PHIL 
ADELPHIA 2 
, PA. 


Pret I (lo opt Nor r 
ROLEUM Pro« LESSING nb S56 } 
cr, 
vain more data n ad / 
advertises 
see pa 

WE 4 } 


R | 
CATALYTic CRACKING UNITS 
| Maximum, OCtan 
Minera] Pellete, 
features including. 
HIGH OCTANE SULPHUR RESISTA Ny 
Low COST HIGH THERM Ay STABIL Y 
j HIGH ACTIViTy EX¢ ELLENT “EGENERABL 
, 
| 
\ | 
| 
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from GAF... high pressure acetylene derivatives with 3 centers of reactivity 


HC=CCH,OH Propargyl Alcohol 


a chemical intermediate and corrosion inhibitor 
NEW: ELIMINATES HYDROGEN EMBRITTLEMENT 


Low concentrations of propargyl alcohol in acid pickling baths inhibit or completely eliminate hydrogen embrittlement. Bend 
angles of 180° are obtained in a modified Zapffe method of testing. A special data bulletin is available on request. 


chemical intermediate: 

Propargy! alcohol, HC=CCH,OH, with its three centers of 
reactivity, primary alcohol, triple bond and active hydrogen, 
has proven itself a valuable tool in the synthesis of pharma- 
ceuticals, essential oils, agricultural and specialty chemicals. 


a chemical intermediate and agricultural soil sterilizer 


chemical intermediate 

Propargyl bromide, HC =CCH,Br, has three centers of reac- 
tivity; triple bond, bromine atom, and acetylenic hydrogen. 
Synthesis of terpinoid structures such as vitamin A, plant 
growth hormones, etc., is possible through Reformatsky-type 
reactions. Some propargyl amines and propargyl ethers syn- 
thesized from propargy! bromide have physiologic activity as 
morphine antagonists and hormones. Used in the synthesis 
of propargy! substituted barbiturates. 


corrosion inhibitor: 

Propargyl alcohol is an excellent corrosion inhibitor for 
mineral acids and stabilizer for chlorinated solvents. 
properties: 

Propargyl alcohol is a colorless, stable liquid, infinitely 
miscible in water, benzene, ethanol and other organic solvents. 


Propargyl Bromide 


soil fumigant 


Propargyl bromide has been found to be highly effective as 
an agricultural soil fumigant. 


properties 


Almost colorless liquid, insoluble in water, soluble in ethers, 
benzene and hydrocarbons. 


For technical ACETYLENE CHEMICALS DEPARTMENT. 


information, 
price schedules 
and samples 
write to: 


435 HUDSON STREET: 


ANTARA, 


A SALES DIVISION oF 


| NEW YORK 14 NEW YORK 


~¥. 
From Research, to Reality 


another complete refinery 


At the Halifax plant of Imperial Oil Limited, Halifax, N. S., a com- 
pletely new and up-to-date refinery is now “On stream’. All the 
processing units and the utility plant were designed and constructed by 
Foster Wheeler. 

The photograph, shows the following process units, from left to right: 
41,600 bbi/day two-stage Crude Distillation unit; 13,000 bbi/day 
Model IV Fluid Cot Cracking unit; Light Ends Plant; 4,000 bbi/doy 
Catalytic Polymerization unit. 

Also included will be a 7,000 bbi/day Powerformer with integral 
Hydrofiner for feed preparation and a 500 bbi/day LPG unit, 
scheduled for completion before the end of the year. 


+ 
FOSTER WHEELER 


Refinery Operating Records Prove... 


Fuel Costs Down When 
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PETROLEUM 


Savings Can Be 
Calculated in Thousands of Dollars... 
Atmosphere is Kept Clean 


Designed and developed to raise refinery thermal 
efficiency to still higher levels, the B&W CO Boiler 
has effectively demonstrated its reliability, efficiency 
and economy in extended, sustained service. 

FUEL SAVINGS ARE SUBSTANTIAL because sensible 
and combustible heat content is put to work—eco- 
nomically. Steam can be produced at high pressure 
and temperature, resulting in high thermal efficien- 
cies for prime movers of the cracking unit. 

OTHER ADVANTAGES include keeping the atmos- 
phere clean for improved community relations. 
Also, the CO Boiler simplifies operation by making 
your cracking unit completely independent of out- 


side sources of steam and energy at all times. Steam 
is always available—whether the cracking unit is 
operating or shut down. 

DIFFERING REFINERY CONDITIONS have helped 


develop CO Boilers that are flexible in design and 


arrangement. B&W engineers are prepared to de- 
sign a unit that will meet your exact needs—for any 
steam pressure or temperature and amy 
size cracking unit—large or small. Write 
for details—The Babcock & Wilcox 
Company, Boiler Division, 161 East 
42nd Street, New York 17, New York. 


B&W CO Boiler in midwestern refinery delivers 
190,000 pounds of steam per hour at 500 psi and 
575 F. It saves 44'/% million BTU's per hour. 


BABCOC 


BOILER 
DIVISION 


G.414-CO 
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CHLORINATED 
HYDROCARBONS 


PERCHLORETHYLENE? 
Stauffer’s ‘Perk’ is available in the Technical grade for 
industrial degreasing ...and in the Drycleaning grade 
... both grades stabilized for use in all standard synthetic 
units. 


METHYLENE CHLORIDE? 


Lowest in density, boiling point, freezing point and toxic- 
ity of all the chlorinated hydrocarbons, Stauffer’s Methyl- 
ene Chloride is available at highest levels of purity for 


every technical and industrial use. 


CARGON TET? 
Stauffer is a major source of this widely used solvent, 
carrier, flame inhibitor, fire extinguisher, and chemical 


intermediate. 


CHLOROFORM? 


Stauffer’s present substantial facilities will be greatly en- 
larged in 1957 by the addition of a new plant for the 
manufacture of Chloroform at Louisville. 


STAUFFER CHEMICAL 
COMPANY 


380 Madison Avenue, New York 17, N. ¥. 
Telephone: OXford 7-0600 
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1. VALVE TECHNICAL DATA... 
Twelve page technical manual giving 
design, selection, maintenance and 
repair data for stainess steel valves. 


2. GETTING THE MOST OUT OF 
YOUR VALVES. .. Four page tech- 
nical discussion explaining selection, 
installation, inspection and mainte- 
nance of stainless steel valves. 


3. CATALOG 55D (VALVES)... 
Sixty-eight page simplified stainless 
steel valve catalog includes engineer- 
ing drawings, weights, size ranges, 
dimensions and basic material data. 


4. CATALOG 55F (FITTINGS).. 
Complete stainless steel fitting cata- 
log giving engineering drawings, 
dimensions and basic material data. 


5. VALVES TO COMBAT COR- 
ROSION .. . 75 questions and 
answers selected from Cooper Alloy 
valve clinics covering materials, op- 
erations, service problems, installation 
and repair. 


6. STAINLESS STEEL VALVES 
AND FITTINGS IN THE PAPER 
INDUSTRY ... Eight page technical 
article covering alloys, valve selec- 
tion, design factors, installation, 
maintenance, operation and inspec- 
tion of stainless steel valves and 
fittings used by the paper industry. 


7. PLASTIC PUMPS... Four page 
folder describing the Vanton "'Flex-i- 
Liner pump. Full and cut-a-way 
views, plus performance charts and 
material selection hints are included. 


PETROLEUM PROCESSING, September, 1956 


TECHNICAL LITERATURE | 


8. PLASTIC PIPE AND FITTINGS 
- « « 8 page catalog on Vanton P- 
Line (PVC), N-Line (Buna N) and S-Line 
(Styrene) pipe, valves and fittings. 


9. PUMPING CORROSIVES ... 
Four page article describing the 
transfer of hydrochloric, formic, lactic 
acid and salt solutions at Litho Chem- 
ical. 


10. ADVANCED KNOW-HOW... 
Series of case studies showing how 
advanced know-how made possible 
the economical production of high 
alloy products considered difficult 
or impossible to cast. 


11. MATERIALS SELECTION 
CHART .. . Four page chart de- 
signed to assist in the selection of the 
most economical alloy for a given 
corrosive problem. More than 350 


specific corrosives are included. 


12. DESIGN CONFERENCE... 
Special edition of Newcast contain- 
ing the technical papers presented at 
the Cooper Alloy Design Confer- 
ences. Subjects incude Casting De- 
sign, Shell Molding, Cast Weld and 
New Materials. 


13. ALLOY REFERENCE CHART 
. . » Revised four page pamphlet list- 
ing alloy designations, applications, 
properties and analysis of corrosion 
and heat resisting alloys. 


14. STAINLESS STEEL CAST- 
INGS ON PARADE .. . Four page 
folder presenting a variety of cast 
parts with information as to alloy, 
weight, application. Complete data 
chart listing twenty-eight alloys with 
recommendations for their use is in- 


cluded. 


15. NEWSCAST... An eight page 
bi-monthly publication devoted to re- 
porting technical material of value to 
those interested in corrosion resistant 
castings, fittings, valves and pumps. 


COOPER ALLOY 


CORPORATION 


© rrooucts vaLve & FITTING DIVISION VANTON PUMP & CQUIPMENT CORP 
STAINLESS ENGINEERING AND MACHINE WORKS DIVISION @ AIRCRAFT PRODUCTS DIVISION 


chock ono for FREE Literature 


Company 


Address 


City 


HILLSIDE, N.J 
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the impulse that revolutionized 
steam trapping 


YARWAY 
IMPULSE 

STEAM 
TRAP 


70 


moving part 


...@ small stainless steel 
valve that literally floats 
on the condensate load. 
Gets equipment hot in a 
hurry keeps it hot! 


the only 


Twenty years ago YARWAY applied a unique theory of thermo- 
dynamics to steam traps—and gave industry the amazing YARWAY 
Impulse Steam Trap. 

Today — over a million YaArway Impulse Steam Traps later - 
advantages like the following continue to convert new users, and 
convince old users to standardize on the YARWAY Impulse 


© QUICK HEAT-UP AND EVEN TEMPERATURES OF EQUIPMENT 

® GOOD FOR ALL PRESSURES WITHOUT CHANGE OF VALVE OR SEAT 
@ SMALL SIZE—LIGHT WEIGHT 

® ONLY ONE MOVING PART 

@ STAINLESS STEEL—minimyu int e 

@ WON'T FREEZE UP 

© A COMPLETE LINE of sizes and types for every requirement 

@ IMMEDIATELY AVAILABLE from 270 local Industrial Distributors 


For free Trap Selector, or 24 page Bulletin, write 


VYARNALL-WARING COMPANY 
153 Mermaid Avenue, Philadelphia 18, Pa. 


(To obtain more data on advertised products see page 208) 


SERIES 60 
and 120 


For all normal 
trap require- 
ments, pressures 
to 400 and 
600 psi. 


Wo. 20-A 


For light loads 
on tracer lines, 
steam mains, 
small presses, etc. 


For heavy 
loads requir- 
ing extra 
high capa- 
city steam 
traps. 


INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 


For high 
pressures, 
high tem- 
peratures. 
(Flanged or 
welding con- 
nections.) 


IMPULSE’ STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 


PETROLEUM PROCESSING, September, 1956 


w 
| 
SERIES 40 
YAR 
= 


\SEE-SAW THE PEP OUT OF YOUR MOTOR FUEL? 


BLENDING WARREN NATURAL GASOLINE WITH YOUR 
PRESENT HIGH QUALITY MOTOR FUEL WILL GIVE IT... 


SO NECESSARY FOR SUPERIOR PERFORMANCE 


TULSA, OKLAHOMA « Coble Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS; CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 


anm 

AND 

PETROLEUM CORPORATION 


Automatic Protection 


Continuous 


AUTOMATIC 
DRYING of 


COMPRESSED AIR, 
PROCESS GASES 
and LIQUIDS 


Semi-automatic, 


contr uous-duty 
Selas Dehy 
drator: capacity 
14,500 scfm au 
at 150 psig 


with 


SELAS DEHYDRATORS 


Designed for all processing conditions, Selas 
Dehydrators effectively and economically dry gases O P _ 
compressed air, carbon monoxide, hydrogen, @ Uperating pressures rang tmospheric 

and to 6000 psig. 


@ Reactivation by steam, gas or electric heat. 


oxygen, gaseous hydrocarbons, inert gases . 
liquids propane, butane, kerosene, benzol, 


Selas Dehydrators are available for manual, 
toluene, xylene and solvent naphthas 


semi-automatic and fully automatic operations. 
@ Desiccants employed are selected to meet Capacities to 15,000 scfm for gases; up to 200 
morsture-removal requirements gpm for liquids. 


OTHER SELAS FLUID PROCESSING EQUIPMENT 


LIQUID-GAS SEPARATION... 
PLUS HYDROCARBON 
VAPOR ADSORPTION 

V ape-Sorber — 


LIQUID-GAS SEPARATION 
iqui-Jector— 


LIQUID-LIQUID SEPARATION 


Liquid- Separator — 


Continuous automatic 
Continuous separation 

’ d we 
removal of ater Continuous removal 


water-otl emulsions of emulsions in steam 


of hydrocarbon 


and dirt from com distillations, solvent 


vapors, liquid hydro 


pressed ait and process extractions, organic 


carbons, water hydro 
gases (nitrogen, hydro reaction Dewatering 
carbon emulsions and 
sen, oxyaen, fuel of solvents and hydro- 
dirt from compressed b : f 
gases); condensate oil, cardons, recovery © 
and process gases li is 
dirt and other impuri organic hquids. Capac 
(nitrogen, hydrogen, 


ties from steam singk 
carbon dioxide, mert 6000 

Capacities from 10 to range from 10 to 6 
gases). Capacities 

SOOO scim,; pressures, 


from 100 to 5000 scfm 
25 to 3900 pai 
at imiet pressures up to 


3500 pss 


Write for Air-Gas Processing Bulletin 129 


5 E LA At eat and Processing Cc gineers 


CORPORATION OF AMERICA ° . UCTION 
DRESHER, PENNSYLVANIA DEVELOPMENT DESIGN CONSTRUC 
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TOO, CAN BENEFIT 


... from Selas Gradiation”® Heating 


OPERATION AT THE DESIGNED CAPACITY from the moment of start-up . . . uninterrupted 
production of ethylene flow .. . versatility in processing different feed stocks ... are important 
benefits that will be assured by Selas Gradiation Heating in your new or expanded ethylene operation, 


Based on a number of Selas Heaters in ethylene service, you can expect 


@ “Onstream”’ periods, without shutdowns, @ Uniform heat distribution on the entire 
well in excess of 30 days tube surface extends tube life by elimi 
nating local overheating, and material 

@ High conversions and selectivity degradation at the tube wall 
@ Zone Control of heat input which enables @ Controlled combustion, with little or no 
meeting any time-temperature curve in excess air to cause external oxidation of 
pyrolytic or catalytic reactions and high the tubes no lag in response to con 


temperature preheating troller demand 


reprint Try the Gradiation Heater for 


@ Optimum conditions even with extreme Roonomicel Production” ond Bullasin 199, "Gredi 
variations in feed stocks ution Heating for Petroleum and Chemical Processing 
4 


CORPORATION OF AMERICA DEVELOPMENT 


ORESHER. PENNSYLVANIA DESIGN CONSTRUCTION 
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a rolling pipe line 
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to industrial users... 


Mathieson ETHANOLAMINES 


direct to you... 


Fast deliveries, straight from plant to you, guarantee 

that Mathieson mono-, di-,and triethanolamine reach your 
process in the original containers. There’s no repacking 

or rehandling to impair the purity of these Mathieson products. 


Tank car, tank truck,and drum shipments arrive 

directly from our modern Doe Run plant at Brandenburg, 
Kentucky; LCL deliveries, in plant packaging, from numerous 
local distribution points. For technical information and 
samples, call an Olin Mathieson representative today. 


~M™ MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3. MD. 


INORGANIC CHEMICALS: Ammonis Bicarbonate of Soda Carbon Dioxide Caustic Potash Caustic Soda Chlorine Hydrazine 
and Derivatives + Hyprochiorite Products + Muristic Acid + Nitrate of Soda + Nitric Acid + Soda Ash + Sodium Chiorite Products 
Sulphate of Alumina + Swiphur (Processed) + Swiphuric Acid + ORGANIC CHEMICALS: Ethylene Oxide ~ Ethylene Glycols 
Polyethylene Glycols + Glycol Ether Solvents + Ethylene Dichioride + Dichloroethylether + Formaldehyde - Methanol - Sodium 
Methylate - Hexaming Ethylene Diamine Polyamines - Ethanolamines Trichlorobenzene Polychiorobenzene Trichiorophenol 
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Have You a Special 
Heat Transher or Chiller Problem ? 


Vogt hos the answer in. the positive flow-fhry Sareped 
Surface Exchanger Surfaces are swept clear by the 
rotating scraper ection, efiminating the headache of 
fevled heat trar eur carfaces, 


We Have A ‘ough Crystallization 
Hecouse Vout: Scraped Surface Exchangers ointain uni- 


heat. transfer rates ic wader contro! 


Gur Product Must Be Mixed As Flows? 
Chemical Precessors are particylerly Roppy with the 
Scruped Surface Exthanger, becevse the prodyct 


i¢ *horoughly mixed by the goteting blades as 
flows 


Our Solvents cre Dangerous to.Use-Expensive fo Lo: 


Seraped Surfgee Exchangers @re closed, prasure~- 
type systems which permit the use of flammable, volotile 
datiger of scivent fous 


Seraped Surhace Exchangow 


Send for Bulletin PE-1 today OTHER VOGT PRODUCTS: Drop Forged Steel Valves, Fittings and Flanges in o complete range of sizes © Petroleum Refinery ond 
Address Dept. 24-RIPP Chemical Plant Equipment © Steam Generators © Heat Exchangers © Ice Making ond Refrigerating Lquipment 


HENRY vocT MACHINE cO., P. 0. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dollas, Phitodeiphia 


ovis, Charleston. W Va Cincinnet: Seon Francisco 


Problem ts Serfuce Fouling! | 

he Vor st Has the answer in its 


Carrier 
Centrifugal 


Compressors 


on the job at 


Canadian Petrofina 
Limited 


Two Carrier Centrifugal ¢ compressors 
are on the job at the Pointe aux 
Trembles plant of Canadian Petrofina 
Limited. One of the two 800-hp ma- 
chines serves as a recycle compressor 
in the production of high-octane gaso- 
line from low-grade naphtha. The 


other compresses hydrocarbon vapors 
released from the reactor during the 
alkylation process and plays a vital 
role in producing gasoline of very- 


high-octane rating. 


- 
te rier makes a complete line of cen- 


trifugal and axial flow compressors 


for gas compression and refrigeration 
up to 10,000 hp in a single unit. 
Hundreds of these dependable ¢ art ier 
machines are on the job at dozens of 
chemical plants and refineries across 
the country —such as Olin Mathieson 
Chemical Corporation, Standard Oil 
Company of California, Wyandotte 
Chemicals Corporation, The Texas 
Company. May we assist you? 


If you'd like a copy of our booklet. 
“Centrifugal Compressors for Industry,” 


please call your nearest Carrier office, 
Or write Carrier Corporation, Syra- 


cuse, New Yor 


centrifugal compressors 


refrigerating equipment 
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FLEXITRAYS 
SOLVENT FRACTIONATOR SERVICE 


19 Trays on 24” Spacing 


Tulsa, Oklahoma 
C. Myers Co 
Wright Building 


40 


50 


short boiling range 


efficiency for such separations has always 


to tray designers 


A.S.T.M. % OVER 


The above graph illustrates 
sol ents 


the clean separation of relatively 


The require d flexibility and high tray 


presente da challe nge 


Numerous repeat orders from large solvent producers indicate 


an eventual comple te changeo 


this exacting ser 


Flexitray 


vice 


makes h re plac ements highly al 


records of the Koch Fle 


or phone us on its application to your problem 


xitray are outstanding 
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Aliph Engineering 
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s adaptability to existing downcomers and supports 
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get cleaner 


more economical liquid / vapor 


with “Schuylernit” Entrainment Separators 


Stop costly liquid loss . . . in chemical and petroleum process equipment at 
lower cost with “Schuylernit” Entrainment Separators (mist eliminators). Spe- 
cifically designed and constructed to separate liquid and small solid particles from 
any gas or vapor, “Schuylernit” Entrainment Separators assure these advantages: 
Elimination of liquid loss. . . increased throughput . . . improved process efficiency 
.. reduced vessel sizes . . . reduced contamination . . . improved product quality. 
@ “Schuylernit” Entrainment Separators are highly recommended for: 
Vacuum and flash towers, gas absorbers, evaporators, distillation equip- 
ment, knock-out drums, steam drums, scrubbers, gas filters, compressors. 
Immediate delivery on round, square or special shapes in any thickness for new 
or existing equipment. Send for illustrated Bulletin 203, Schuyler Manufacturing 
Corp., 81 Porete Avenue, North Arlington, New Jersey. 
Copyright 1956 Schuyler Manufacturing Corp. 


Gull Coast Representative 


RAWSON & CO. 
1223 WAUGH DRIVE, HOUSTON 19, TEXAS 


CH UY Y LI ER 


MANUFACTURING CORP., NO. ARLINGTON, N. J. 
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WAYS TO LICK 
CORROSION / 


Let 
BRIDGEPORT 


Help Find the Way That's 
Best for You 


No pipe dream! Bridgeport Duplex Tube can help you 
lick dual corrosion conditions in more than 101different 
ways! Duplex Tube matches one alloy against inside 
corrosion and another alloy against outside corrosion. 
More than 101 Duplex combinations are available. 
Each is designed to lick a particular combination of 
corrosive conditions 

Whatever your corrosion problem, get in touch with 
Bridgeport. Write for our questionnaire which has been 
especially prepared to aid you in describing your cor- 
rosion problem. Our Corrosion Laboratory will be glad 
to help you select the tube alloys that will serve you best. 


BRIDGEPORT BRASS 
Bridgeport Brass Company, Bridgeport 2, Conn. + Offices in Principal Cities 


In Canada: Noranda Copper and Brass Limited, Montreal 


Dual corrosion and its prevention is discussed at length in Bridgeport’s Duplex Tube Handbook. Write for your copy today 
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| Simple arith met 
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with Ljungstrom” Air Preheaters, four of 
your present stills can do the work of five 


much less downtime for mainte- 
with the Ljungstrom Air Preheater. This unit pro- 
duces more complete combustion, at higher temperatures, 
because preheated air mixes more thoroughly with fuel. And 
in addition, Ljungstrom efficiency makes possible finer proc- 
ess control and advanced furnace designs. Thus, Ljungstrom 
savings are real and measurable. One still, Ljiungstrom 
equipped, added $58,000 of income annually from higher 
product quality alone. 


You'll have far less slag 
hance 


How fast is “WRITE OFF”? 


Unusually short. Major savings are gained from higher 
average octane ratings. And other Ljungstrom advantages 

up to 20% fuel savings . more economical furnace 
design, with no need for convection surfaces ... use of many 


The Air Preheater Corporationn 66 cs: 4200 sive, York 17, 


fuels you used to throw away ...consistently higher through- 
put...shorter turnaround time—-mean that a Ljungstrom 
is paid out in a very few months. 

For more complete details on what the Ljungstrom Air 
Preheater can do for you...for an analysis of the heat 
recovery benefits attainable in fuel burning equipment 
call or write the Air Preheater Corporation. 


Wherever You Burn Fuel, You Need ljungstrom 


The Ljungstrom operates on the continuous regener 
ative counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves, the heot is transferred from the waste gases 
to the incoming cold air 


- 
| || 


Weve written 


NEW 


Our printer has just delivered 

to us a brochure which gives a 
little of the history of our 
Company and is liberally illustrated 
with pictures of completed 
projects. If you are part of the 
management team in the refinery, 
chemical plant, ore processing, 
secondary recovery or gas 
processing industry, we believe you 
will be interested in seeing this. 


Just have your secretary drop 
us a line on your company 
letterhead and a copy will be 
forwarded to you promptly. 


A DIVISION of VITRO CORPORATION of AMERICA 


NEW YORK TORONTO 
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Now... all 3 in one ‘American’ Thermometer 


Only this new American Thermometer* gives you the three "® 

features most demanded in a dial thermometer. The “Every 

Angle” design allows you to install this thermometer any- 

where then angle it in the direction that provides easiest 

reading. The anti-parallax Maxivision dial guarantees the 

surest, sharpest, easiest reading. Graduations are carried on a SET it 

raised ring, set close to the cover glass, with an index-type, for use as a side 
functional pointer set at the same level. The result no per- | angle, 90° 
spective effect — parallax error practically eliminated. Finally, | oblique or 


bi-metal actuation insures high sensitivity, economy, and top-connechon 
thermometer 
surety of operation 


Install the new American “Every Angle” Bi-Metal Dial Ther- 

mometer anywhere inside or out. Its climate-proof case 

defies any weather condition. The full use of these thermom- 

eters in any process plant makes possible temperature readings SET IT 

with the same ease and facility of those of a pressure gauge for use asa 

Write today for complete information. Ask for Bulletin 148 . straight-form 
*Pat. App. For pe thermometer 


SPECIFICATIONS 
5-inch Type 5-6060 American ‘Every Angle” Bi-Metal Dial Thermometer 


SET iT 
for use an oblique- 
form thermometer 


Temperature Ranges: From minus 80° to plus 1000° F. Accuracy 
within 1% of range. Dial Size: 5”. Scale approximately 10'2” 
long. Bi-Metal Coil: Low mass, with single helix close to inside 
wall of stem assures high sensitivity. Silicone fluid dampens ae 
vibration, accelerates transfer, speeds response. Case: Stain- 
le teel, Bezel: Threaded to case. Front: Clear, extra-heavy 
glass set in channeled gasket to seal case. Pointer: Functional 


type, adjustable from front, Stem: Lengths — 4” to 24”, 18-8 x 
SET IT 


stainless steel. All joints welded. Connection: Fixed, '2" NPT 


Separable Sockets; Available in all materials and sizes nor- © t for use as a standard 90° 
mally required 


back-connected thermometer 


PHONE your Industrial Supply Distributor for experienced attention to 
your needs. He is always ready to help you ward off costly shut-downs 
through fast delivery from local stocks 


AMERICAN INSTRUMENTS 


MARWELL 


ly A product of MANNING, MAXWELL & MOORE, INC. stratford. Connecticur 
t 


MAKERS OF AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN.MICROSEN’ 
INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford. Conn. ‘HANCOCK’ VALVES, Wotertown, Moss. ‘CONSOLIDATED’ SAFETY 
RELIEF VALVES, Tulsa, Oklahoma, AIRCRAFT CONTROL PRODUCTS, Denbury & Stratford. Conn. and Inglewood. Calif. “SHAW 
BOX AND ‘LOAD LIFTER’ CRANES, BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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Your home iS made with BRICK « no matter what you build it of! 


Your home—from roof to cellar —and every 
thing in it: the windows to look from 

the lights to read by the rugs to walk 
on . the chairs to sit in—even the work 
saving appliances in your kitchen and the 
clothes in your closet. Everything that’s 
made. . . everything that moves owes it 
very existence to refractories 


You see, refractory brick carries the load 
within industry. But, beyond industry, every 
one comes in direct contact with refractories 
in daily living. The making of refractory 
products is the most basically necessary in 


dustry--with the exception of agriculture 


there 1s 


lo provide the right refractory industry needs 
castables, plastics, ramming mixes, fire 
brick, mortars, insulating brick and insu 
lation General Refractories operates the 
world’s largest refractories research labora 
tory constantly seeking perfection 
drawing resources from all over the globe 


{ Complete Refractories Service 


GENERAL REFRACTORIES COMPANY 
Philadelphia 2 


A COMPLETE REFRACTORIES SERVICE FOR THE PETROLEUM INDUSTRY 


LITECAST 530—A hydraulic-setting insulating cast- 
able refractory material, having a density of ap- 
proximately 50 Ibs. per cubic foot. Its extreme 
light weight and exceptionally low thermal con- 
ductivity make it an efficient and economical heat 
insulator. Recommended for vessel linings and 
backing for brickwork for other heavier castable 
refractory materials. 


Tras 


BRIK-CAST 


HIGH-STRENGTH BRIK-CAST-A hydraulic-setting 
castable refractory material unique in that it con- 
tains more bonding agent, which results in a 
product more resistant to the physical actions of 
impact, erosion, and load bearing. Used exten 
sively for lining regenerator chambers and catalyst 
lines in catalytic cracking units 


LITECAST 50-M—A 50-pound density insulating cast- 
able, having a high degree of purity, used as a 
liner in vessels and lines where atmospheres must 
be controlled, or contamination of internals must 
be avoided. LITECAST 50-M may be applied in 
the same manner as standard hydraulic-setting 
castables 


BRIK-CAST 3000—A hydraulic-setting castable refrac- 
tory material, composed of clays and bonding 
agents having the highest purity, resulting in a 
product with a high operating temperature (3000° 
F.), and resistance to reducing atmosphere in 
carbon monoxide attack. Recommended for sul- 
phur burner chambers and other vessels operating 
above normalcrackingand reforming temperatures. 
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THE 

PROBE 
PROVIDES 
THE PROOF 


proof that Kontol corrosion inhibitors 
effectively protect against hydrogen 
blistering in fractionating systems 
associated with catalytic cracking units. 
In case after case, the use of Kontol 
reduced hydrogen penetration, as 
indicated by probes, from a 20 to 25 psi 
build up per eight hour period to the 
0 to 3 psi range. In addition, in 

every case, blistering was materially 
reduced or arrested. Metal losses were 


reduced in the 70% to 90% range 
and, due to Kontol’s powerful 
detergent action, fouling and scaling 
on condensers, towers and exchangers 
became negligible. 


information ond instructions for the 
available on request from the Tretolite Company. _) a. 


Konto] is an effective corrosion preventive in 
virtually every major element of refining 
equipment. For complete information ask the 
Kontol service engineer in your area, or write to 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 
369 Marshall Avenue, Saint Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 
Petrolite Ltd., 120 Moorgate, London EC2, England 


DEMULSIFYING, DESALTING, CORROSION PRE.- 
VENTING, WATER DE-OILING, PARAFFIN 
REMOVAL, SCALE PREVENTING, 


PRODUCTION STIMULATING AR S64 
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There’s too much at stake 


—clean it right 


s costl In fact. Dowell ha Cleaned over 
toppage 10,000 boilers alone! 
| hye 1 1 
re el live ife vl 


chemical cleaning service for industry 


ripect vor} closel 


per onnel toe hi the 


ble working procedure 


the nearest of more than 


ell Thee \n ¢ rienced 


er will be olad to talk over ane be 


ith your cleanime probe 


! neo obligation (jy 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


/ 
: — \ 
(hi leaning involve ye 
It's a job for experts. | ee 
protect | t equipment mh 
le or sludge p 
In over 15 years our tra ie Wy 
peel have eT ed \ rtually every equipment Dowell u onl the latest lime arite 
kind of equipment im plant mil ifety equipment and techniques t Dowell Incorporated, Tulsa 1, Okla 
retiners throughout ilusts nate hazard dent Cus hie 1-32 


Now you can dry gases drier than dry! 


Linve Molecular Sieves can dry your gases—air, hydro- 
gen, chemical streams— more thoroughly than any other 
commercial adsorbent. They will duplicate laboratory 
performaneces—in your plant—under normal production 
conditions. 

Even theugh your gas stream may already be partly 
dried, Molecular Sieves will remove the last traces of 
moisture. Only a small volume of adsorbent is required. 
The same combination of high capacity and low dew- 
point is also obtained at high temperatures, up to 200 F. 

This is sUpeR-drying ! Dynamic performance is shown 
in the accompanying graph. This superior performance 
also can be expeeted at higher relative humidities and 
at other temperatures and pressures. Of particular sig- 
nificance in production is the relative insensitivity of 
Molecular Sieves to incomplete regeneration. 


(To obtain more data on advertised products see 


DYNAMIC PERFORMANCE 
DRYING AIR AT 10% RH, 100°F, 760mm. Hg 


4 


+ + 
NCOMPLETE 
NE RATION RE c RE GE NE RATION 


For further information, write for data sheets on “Drying of 
Address Dept. PE-9, Linde Air Products Company, A 
Division of Union Carbide and Carbon Corporation, 30 East 42nd 


St... New York 17, N. Y. 
Linde 


MOLECULAR SIEVES 


” 


! Larbon Corp 
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Rising compression ratios in modern motor cars 
accelerate the lube oil industry’s 3-to-1-and- 


rowing preference for Barium Oxides as the 


basis of their detergent additives! 


As the demand grows, Westvaco continues to 
anticipate it with expanded mineral reserves, 
increased electric furnace capacity and improve- 
ments in processing and customer service. 
Most important recent news was Westvaco’s 
announcement that another 30% increase in 
output of Barium Oxide had been achieved as 
the result of an exclusive process developed 


by Westvaco engineers 


Whatever the future demand ...we will continue 
to supply the industry’s needs for Barium 
Oxide in dense, crystalline form... Barium 
Octahydrate and Barium Pentahydrate in 


soluble flake form. 


Westvaco Mineral Products Division 


FOOD MACHINERY AND CHEMICAL CORPORATION 
161 E. 42nd St., New York 17 * Chicago Cincinnati Houston Philadelphia Newark, Calif 


PMC CHEMICALS INCLUDE: BECCO Perorsyqen Chemicalas WESTVACO Alhalin, Chlorinated ChemiPale and Carbon 


Binulfide NIAGARA Insecticides, Fungicides and Industrial Sulphur + APES Paxticicers and Chemicals 


FAIRFIELD Pesticide Compounds and Organic Chemicala « WEBTYVACO Phosphates 


Kariam and Magnesium Chemicala 
FOOD MACHINERY 
AND CHEMICAL 
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Steam Trap Standardization 


Slashes Trapping Costs 


Major User Reports $25,000 Annual 


Here are the Benefits 


@ Quick Replacement of Traps simply by 
uncoupling unions and installing a “spare” 
trap complete with nipples and half unions. 


@ Bypasses Not Needed—drain line can be 
shut off during quick trap replacement, even 
on critical equipment. 


@ Repair Parts Inventory Reduced by standard- 
ization on one make of trap. 


@ Purchasing Simplified through standard- 
ization. 


@ Maintenance Men Become Experts on one 
make of trap. 


@ Armstrong Traps Last Longer with less 
maintenance. 


ORIFICE 
wl ssuet 


CAPACITY 300°/MR 
Nores 


DIME ARE FOR 
MINIMUM SPACE INSTALLATION 


IN LONG FUNG TOBE 
PITCHES TOWARD TRAP 


TRAP TOBE INSTALLED 
BELOW OBAIN POINT 
POSSIGLE NOT PCSS'OLE, 
A CHECK VALVE MUST BE 
INSTALL EO ONINLE T SIDE 


DESCRIPTION 
STEAM TRAP - ARMSTRONG Faun 
a4 baz GATL VANE - 
| BRZ Peciwet vave -200%ws 

4 


| VAL: 200"w Se - 
| | CHECK VALVE: 200" ws P= 


WORT NIPPLE 60: SEAMLESS ASTM 
STL SHORT NIPPLE SCAMLESS ASTM A 
ST 4 NIPPLE SCH 60 - SEAMLESS ASTM 


Maintenance Saving with 4000 Armstrong Traps 


AJOR REDUCTIONS in steam trap installation 

and maintenance work and cost can be achieved 
by standardization on one make of trap which, in 
turn, permits standardized hookups. For example, 
a major chemical company reports an annual 
maintenance saving of $25,000 since installing 4000 
Armstrong traps according to the drawing and 
photographs shown here. 


Traps of a Size Interchangeable 


Note particularly that exact dimensions are given 
for the pipe fittings, including nipples, connected 
to each size of trap. When a trap needs repair, 
the unions can be uncoupled, the trap lifted from 
the line, and a “spare” carrying indentical length 
nipples and half-unions slipped in place. Thus, 
in as little as one or two minutes, a faulty trap 
is replaced. It is then returned to the storeroom 
for repair and takes its place as a “spare.” 


Additionally, each trap hookup offers the follow- 
ing time and cost-saving advantages: 


1. Test valve in trap cap to permit fast, easy 
checking of trap operation so that any failure 
can be quickly detected to avoid waste. 


2. Strainer ahead of trap to protect it against 
dirt and scale. 


3. Blowdown valve in strainer to provide easy 
cleaning. 


4. Check valve in discharge line to isolate trap 
when test valve is opened. 


5. Shut-off valves and unions ahead of and fol- 
lowing trap to permit removal of entire trap 
from line. 


No Bypasses 


Because of the rapid spare trap interchangeability, 
there is no need for bypasses to keep a unit in 
operation in event of trap failure. The cost of 
bypass installations is avoided, as is the waste 
that occurs when bypasses are in use, or accident- 
ally left open. (Experience indicates that bypasses 
are often left open not due to trap failure, but due to 
reducing valve failure which allows steam pressure 
to exceed maximum trap operating pressure.) 


| 
q 
HEAOER 
* 40-60 
@0-18¢ | ry = T 
4 
OF MATERIA. FOR TYPICAL STEAM TRAP HOOK-UP 
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Condensate Headers 
Another installation technique which saves instal- 
lation and maintenance cost is the use, wherever 
possible, of trap manifolds. Traps and manifolds 
can be assembled in the plant pipe shop under 
ideal conditions for good workmanship and mini- 
mum time consumption. After assembly the mani. 
folds are taken to the site of installation where 
lines from units in the vicinity are run to the 
traps. Traps are thus grouped where they can be 
found easily and where they are readily accessible 
for inspection and maintenance. 
$25,000 Trap Maintenance Saving 

Records kept on the Armstrong trap installation 
described here show that the cost of repair parts 
and complete replacement traps was approximately 
$10,000 less annually than with the traps previ 
ously used. Reduction in maintenance labor brings 
the total saving to $25,000 per year. And fuel 
savings attributable to the traps are at least equal 
to the maintenance saving. 


FOR COMPLETE INFORMATION, ask for the No. 1, 1956 
issue of the Armstrong Trap Magazine, together with a copy 
of the Armstrong Steam Trap Book containing complete data 
on Armstrong traps plus selection, installation and 
maintenance recommendations. Call your local Armstrong 
Representative or write: 


ARMSTRONG MACHINE WORKS 
826 Maple Street . Three Rivers, Michigan 


ABOVE 


customer's piping shop Note unions, shut-off valves, test valves and 


A complete unit trapping manifold hook ip made in the 


strainers for easy maintenance 


BELOW: Installation view of trapping hookup pictured above. All 


traps easily accessible for inspection and maintenance 
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How to IMPROVE Process Vessel PERFORMANCE 


90 


By effecting clean separation of liquid from vapor 
Yorkmesh Demisters improve process vessel per- 
formance. 


In distillation equipment liquid entrainment is 
controlled, giving better quality overhead products 
even at increased thruput rates. 


In refinery vacuum towers, higher quality gas 
oil means higher conversion rates to gasoline in the 
cat crocker. 


In absorbers, loss of absorbing liquid is pre- 
vented. 


In separator vessels and knock-out drums 
greater liquid recovery results. 


In compressor suction drums, complete liquid 
separation decreases compressor maintenance. 


(To obtain more data on advertised products see page 208) 


In evaporators, by controlling liquid carry-over 
product loss is avoided, and high purity condensate 
is suitable for boiler feedwater or process use. 


In steam drums the result is clean, dry steam. 


In vent stacks Yorkmesh Demisters contribute to 
the solution of air pollution problems. 


Write for Bulletin 17 and a complete list of the 
many case histories available from our 
technical library. 


OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 


Specialists in FLUIDS SEPARATION / ENGINEERS and MANUFACTURERS 
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Midwest Refinery Boosts Throughput 


ntegral finned condenser tube setting new 


OVERHEAD 
r f CONDENSER 
ea ranster as 


amo 


REFLUX 


PRODUCT 


Roving reporter 


tube installations 


Manufacturer offers gn intormation 
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operating data 


REBOILER 


by Ernest Dodd BOTTOMS 


Design, Operating Information 


Obtainable From Manufacturer 


the Unit lube 


| WOLVERINE TUBE 


Division of Catumet 4 Hacia. tne 
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@ Processing engineers take new look at ex —_ (om), 
tended surface condenser tube 
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PRIME SURFACE TUBE 


Wolverine manufactures prime 
surface tubing in copper, copper- 
base alloys and aluminum in a 
wide range of sizes. 


DUPLEX PRIME 
SURFACE TUBE 


Here's a tube designed to handle 
two types of corrosion simultane- 
ously. it is composed of an outer 
tube of one metal and a liner of 
another, The combination can be 
of any two alloys you need to 
meet special corrosive conditions. 


DUPLEX TYPE 8/T 


This tube also is designed for 

specific corrosive conditions. Like 
rufin, it has integral fins—will 

boost heat transfer efficiency. 


Olvisions oF 


CALUMET @ HECLA 
MET Orv 
AY ANIZER 
ment TO 


If you're looking for the answer to increased heat transfer efficiency, 
chances are you'll find it among the Wolverine condenser tubes 


described on this page. 


Supposing, for example, that you're faced with corrosive attack on 
both shell and tube side. The right tube for you is Wolverine Duplex 
because it gives you an outer tube of one metal mechanically 
bonded to an inner liner of an entirely different metal. The combi- 
nations can be of any two alloys you need to stop corrosion in 


its tracks. 


On the other hand perhaps you're concerned with a lack of space 
would like to reduce your replacement tube inventory. In this 
case just specify Wolverine U-Bend condenser tubes— you'll not only 


reduce inventory but you'll also slash retubing time. 


One metal or two—finned or prime surface — you'll find that Wolverine 
has done its level best to help you come up with the right answer. 
It's the type of program that comes from years of metalworking 
experience plus a thorough knowledge of an industry's needs. 

And if you're not quite sure where your trouble lies, Wolverine's 
Field Engineering Service can help you. FES is a staff of highly 
trained tubing technicians skilled in matters of corrosion, alloy 
selection, design, or fabrication. For complete information just write 
for Wolverine's Condenser Tube Catalog. It's your's without ob- 


ligation. 


WOLVERINE TUBE 


{ Diviston of Catumet 4 Hecia, tne 
Ww, 1441 CENTRAL AVE., DETROIT 9, MICH 


U-BEND PALLETS 


This new Wolverine idea cuts 
time, reduces storage prob:ems 
and saves money. U-Bend conden- 
ser tubes— either finned or prime 
surface—are arranged in a dis- 
posabie box-type pallet in the 
exact order you specify. All you 
have to do is feed them directly 
from pallet to unit. 


FIELD ENGINEERING 
SERVICE 


This is a Wolverine “‘extra’’—a 
staff of highly skilled tubing tech- 
nicians ready at all times to give 
you experienced help in problems 
dealing with alloys, corrosion, de- 
sign or tabrication—and at no 
cost to you! 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEPT., 


18 E. 40th Gt., NEW YORK 16, 


N.Y. 


| SURE-FIRE ANSWERS TO YOUR CONDENSER TUBE NEEDS | 
| 
| 
| 
| 
| 


A Mile of Shops — Each shop is devoted to 
a special type of heavy production. Included 
are complete Machine Shops, casting, forging 
and other facilities which offer all of the ad- 
vantages of the execution of the complete job. 


half mile 
of 


pressure vessels 


These are two of seventy — over 2 mile corrosion-resistant, alloy and clad metals in 


of 38'/2-foot vacuum tank casings built to 
meet the quality requirements of a well- 
known processor. 


The buyer also benefits from many sav- 
ings made possible by Newport News exten- 
sive heavy fabrication equipment and the 
sixty years experience in using it. 


Do you plan installations of heavy pro- 
duction equipment? You can command the 
services of Newport News for weldments of 


almost any size or shape, plus the required 
engineering background and complete weld- 
ing and stress-relieving skills. 


It will pay you to get the facts, shown in 
Facilities and Products. As you glance at 
its photos and brief captions, you'll see why 
Newport News can turn out — at low cost 
specialized heavy equipment for process 
plants. 


Send for Facilities and Products 
today. 


free — 


Shipbuilding and Dry Dock Company 


Newport News, Virginia 


PROCESSING, September, 1956 


—— 
= 
Newport News 
93 


Use this proved method fo get good fluid mixing 


You can't afford to guess about fluid 
mixing. And you don't need to. 

On any mixing Operation you can get 
factual answers to questions like these, 
to guide you in your mixer selection: 

1. What precise balance of fluid flow and 
fluid shear will do my mixing job best? 
2. If this balance can be attained in dif- 
ferent ways, what is the most efficient 
and economical way? 

3. In scaling-up, does power required 
per unit volume remain constant? If not, 
by what factor does it increase or de- 
crease? 

4. Will the mixer transmit the required 
power to the mix, and do it efficiently? 


5. Can the mixer be installed without 


special construction? Can I get standard 
replacement parts quickly if I ever need 
them? 

6. Am I protected against mixer obso- 
lescence in case of a process change? 

You know the answers to these vital 
questions, when you mix with LIGHTNIN 
Mixers. 

Predicting results 
Even on the simplest mixer application, 
your LIGHTNIN sales engineer's recom- 
mendation is based on thousands of 
pilot runs, plus years of in-the-field 
experience. 

On complex mixing jobs, pilot runs 
at Mixco quickly find the impeller-to- 
tank diameter ratio and input power that 
will produce the optimum fluid regime 


“Liohtain Mixers. 


MIXCO fluid mixing specialists 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 


for these helpful bulletins: 

6.102 Top or bottom enter. 
ing, turbine, paddle, and 25P 
propeller types | to 500 HP 

[_] 8-103 Top entering, propel- 
ler types ‘4 to 3 HP 

8-108 Portable: to 3 HP 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 131- Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Lid., Toronto 10, Ont. 


(] 8-104 Side entering: | to 


8-112 Laboratory and small- 
batch production types 

8-110 Condensed catalog 
showing all types 


8-111 Quick-change rotary 
mechanical seals for pressure 
and vacuum mixing 


([) 8-107 Data sheet for figuring 
mixer requirements 


GET EFFICIENT MIXING, plus built-in adapt- 
ability to process changes, with turbine-type 
LIGHTNIN Mixers. 


most economically. Scale-up is guaran- 
teed accurate, 


Mechanical economy 

Your mixer investment goes into equip- 
ment that is mechanically up-to-the- 
minute. Hundreds of standard LIGHTNIN 
power-speed combinations (inter- 
changeable in many models); widest 
possible choice of in-stock materials 
and interchangeable components, give 
you assurance of correct application, 
smooth running, and flexibility when 
you need it. 

For fluid mixing that does what you 
want it to do, call in your LIGHTNIN 
Mixer representative. (He's listed in 
Refinery Catalog.) Or write us direct. 


GET LOWEST-COST MIXING, gasoline blending, 
suspension of BS&W in crude, with LIGHTNIN Side 
Entering Mixers. New rotary mechanical shaft seal 


ends stuffing-box repacking forever; stops leakage; 
runs for years without adjustment. Yet you can re- 
place it in minutes if ever necessary 
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Petroleum 
Processing 


SEPTEMBER 1956 


OUTPUT, billions of pounds VALUE, billions of dollors 
ALIPHATICS 


AROMATICS 


INORGANICS 


ALL CHEMICALS 


"Product end velve date ore by DOr Botemenr ector of 
Product Development. Carbide ond Carbon Chemicals Co 


Petrochemicals 


PETROLEUM 


Forge Ahead Slowly 


PFROCHEMICAL PRODUC. 

TION in the U. S. in 1956 will 
climb to 35 billion Ib, an increase of 
9.40% over 1955 output, less than the 
nearly 21% output gain from 1954 to 
1955 

Current year estimates reflect a 
leveling off in demand for synthetic 
rubber tires on new passenger cars in 
the early months of 1955—also less 
demand for synthetic ammonia and 
other agricultural petrochemicals 

Petrochemical production for 1957 
should show a greater rate of gain 
than this year, due principally to new 
gains in synthetic rubber and am 
monia. Its growth over the two years 
1956 and 1957 will be in line with 
the projected production of 60 billion 
lb by 1960 (see PETROLEUM PrRo« 
ESSING, Sept 1955 Pp 1389) 

These estimates come from studies 
of the growth in petrochemicals made 
by Dr. R. L. Bateman, Director of 
Product Development, Carbide and 
Carbon Chemicals Co., New York 
which he has made yearly since 1947 

Chief impetus to the anticipated 
large growth in petrochemicals this 
year, and for some years ahead, will 
be the boom in plastics, Dr. Bateman 
believes. Starting from scratch in 1940 
as a new industry, plastics materials 
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PETROLEUM PROCESSING’s editors have 
completed their annual mid-year study 
of the Petrochemical Industry here 
are the highlights 


@ 1956 PRODUCTION should in 
crease about 9.4% over 1955 (appre 
ciably less than 1955's climb of near 
ly 21% over 1954). Total 1956 pro 
duction may reach 35 billion Ib 


@ 1957 PRODUCTION increase ove: 
1956 should exceed 1956's 9.4%. The 
projected 1960 production figure of 60 
billion Ib. still looks good 


SYNTHETIC RUBBER DE.- 
MAND leveled off during 1955, as did 
demand for synthetic ammonia and 
other agricultural chemical: 


@ PLASTICS BOOM continues to 
pace increased production, now about 
3.5 billion Ib/yr, and possibly 7.0 bil 
lion Ib/yr by 1960 


@ PLASTICS MANUFACTURERS 
eve home construction field as their 
hest potential market 


: 
% 
Chg 
1956 ‘55-56 
31 +119 
30 32 + 67 36 +125 52 058 +115 066 +138 
90 +169 93 + 3.2 0.32 036 044 +222 
265 320 +208 350 + 94 317 371 +170 4.2 
1146 1348 +176 «+1430 «+ 6.) 604 722 +19: 78 + BO 
ALL CHEMICALS 43% 24.5% + 21% = 21% 53.8% + 47% 
| 
9 
ig 


102.5 billion Ibs 
(76.5%) 


31.0 billion 
(23.5%) 


PETROCHEMICALS 


1955 — TOTAL U.S. CHEMICAL PRODUCTION 133.5 billion Ibs 


TOTAL INORGANICS 105 billion Ibs 


96.2 billion Ibs 


TOTAL ALIPHATICS 22.5 billion Ibs 


TOTAL AROMATICS 6 billion Ibs 


| 2.8 billion Ibs > 


3.2 billion Ibs 


Above charts based on preliminary data, and do not agree with charts below 


TOTAL 
134.8 BILLION 
POUNDS 


AROMATIC 
6.0 billion Ibs 


PA PETROCHEMICALS (32.0 billion pounds or 
24% of all chemicals) 


1955 


TOTAL 
$7.22 BILLION 
_ DOLLARS 


INORGANIC 
$2.8 billion 


GBR PETROCHEMICALS (3.71 billion or 
52% of all chemicals) 


now take 3.5 billion Ib of annual pet- 
rochemical production. By 1960 the 
use of petrochemicals for plastics will 
more than double, Dr. Bateman be- 
lieves. Manufacturers of plastics and 
allied materials now take about 15% 
of the output of petrochemicals in a 
large number of products 
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Oil companies and chemical con 
cerns will heighten the plastics boom 
by introducing new processes for 
manufacture of petrochemical plastics 
New processes announced by Phillips 
Petroleum Co. and Standard of In- 
diana for low pressure polyethylenes 
are examples of this trend 


Estimated 1956 output of 35 billion 
lb of petrochemicals is 24.5% of the 
anticipated total U. S. output of 143 
bilhon Ib of all chemicals this year 
This latter will be a gain of 6.1% from 
the 1955 output of all chemicals of 
134.8 billion Ib, compared with an 
estimated 9.4% gain in petrochem 
icals 

All three classes of the chemicals 
derived from petroleum and natural 
gas hydrocarbons will show significant 
gains in output this year over 1955, 
Dr. Bateman believes 

Aromatics are expected to have the 
largest rate of gain, 12.5. This re 
flects using part of the expanded U. § 
catalytic reforming capacity for pri 
mary petrochemicals—benzene, tolu 
ene and xylenes. The estimated 1956 
volume, 3.6 billion Ib, of aromatic 
petrochemicals ts still small compared 
with aliphatics and inorganics 

Aliphatics will contribute 22.1 bil- 
lion Ib to the total estimated petro- 
chemical output in 1956. This repre- 
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105.1 billion ibs \ 
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A 
4 TOTAL VALUE — 
4 U.S. CHEMICAL PRODUCTION — 1955 
$7.31-billion 
4 emphasized at the annual meeting of 
o j the Society of the Plastics Industry in 
4 New York this summer, featuring a 
4 
plastic-built model home. Estimating 
$3.49 home building at the rate of 1.4 
million units a year from now until 
= 1965, and at the rate of 2-million from 
1965 to 1975, they point out that each 


structure is a market for 


applications 


potent sal 


already proven plast 


including wall cover + gs, flooring, up 


holstery, glazing, paneling, paints and 
other 
lo achieve effective penetration in 
VALUE — the construction field.” one authority 
VALUE — ALIPHATICS stated the plastics industry has set 
INORGANICS $3.4-billion its sights on an entirely new sphere of 


that of 
semi-structural units 


application and 
It is here that the 


most dramatic impact of plastics prog 


structural 


$28-billion 


The influences that 
are today shaping the destiny of Amer 


ress 1s anticipated 


ican housing all point to the increased 


$2.4 use of plastics in tomorrow's building 
design 
VALUE — 
AROMATICS 
$1.1-billion Meet the Authority we 
$0.53 
Dr. Robert I 
Batemans re 
ical production in 
PETROCHEMICALS the U. S. and on 
the growth trend 
oft this” relatively 
young but lusty 
industry, have 
sents a 11.6% gain from 1955 pro Research chemists have long rec been an exclusive 
} duction ognized, he points out, that many ‘feature of PETRO Dr. Bateman 
oe Inorganics, principally recovered natural products have polymer struc LEUM = PROCESS 
sulfur, synthetic ammonia and carbon tures, such as cotton. natural rubber ING's Petrochemical Number for the 
black, will total 9.3 billion Ib in 1956 shellac, and so on. Years ago. chem three past years 
an increase of 3.3% from 1955 ists started to develop man-made poly Dr. Bateman, Director of Product 
Ihe value of total petrochemical mers that would function as well as Development Carbide and Carbon 
output for 1956 is estimated at $4.2 natural polymers Chemical Co New York started 
billion, a gain of 13.2% from 1955 Success in developing vinyl resin making these studies in 194 when it 
The value of petrochemicals, however and synthetic rubber polymer timu was know as the “synthetic aliphaty 
is over 50° of the estimated value of lated further research bringing forth industry He has  projes ted them 
$7.8-billion for all chemicals produced new polymer-type petrochemicals with annually since 
in 1956 many superior qualities. Examples of A native of New Jersey, Dr. Bat 
Biggest rate of gain in product value this trend are epoxy resins and acrylic man studied at Ursinus College and 
will be in aromatics, 13.8% from a__ fibers received his M.S. and Ph.D. from the 
value of $580-million in 1955 to $660 Some of these new products have University of Pennsylvania, the latter 
million in 1956. An accompanying excellent bonding qualities, making it in 1935. He joined the Organic Syn 


chart shows the relative proportion of thesis Fello vship of Carbide and Car 


possible to bond plastics to metals to 


product and value for the three classes give longer surface wear. They mays bon Chemicals, at Mellon Institute 
of petrochemicals to all chemicals in also be important in providing build Pittsburgh, in 1935, and in 1957 was 
1955 ing materials. The dream of the plas transferred to Carbide’s Fine Chem 

In his long range outlook, Dr. Bate tics industry is the day when plastics icals Division in New York, becoming 
man cites the development of new will be used in home construction manager of the Division in 1944. In 


polymer type chemicals as one reason 
for anticipated petrochemical growth 
during the next decade 
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That plastics 
home 


manufacturers regard 
the field as thei 
most important potential market wa 


construction 


1954 he was appointed to his present 


position 


DLT WCHEMICAIS 

| 
| 
| 
| 
| 
— 
$3.82 
97 


The 


Synthetic 


Rubbers 
Are Hot 


Not just today’s big 


above 
Rubber, in 


Ones 


Butyl and S-type, but also the new dienes, 


Neoprene, polyurethane, the silicones, 


the polysulfide elastomers 


and acrylic elastomers. And the “borderline” 


materials—the rubberlike plastics. 


What will all this mean? 


Here's a deep and thorough analysis of today’s 


multi-sided synthetic rubber 


picture, 


and its significance to petrochemicals tomorrow. 


By 8. H. WEIL 
Huntington Woods, Mich. 
YEARS AGO. Gov- 
ih ernment defense plans were be- 
real lite into the 
wobbly infant in 


ginning to breathe 


future of a rather 


dustry--the production of the syn 
thetic rubbers 
Fifteen years 1955 this 


his Government 


left 


giant 


teen-age 


home to strike out for himself in a 
world of free enterprise 

Voday, scarcely a year later, he has 
established himself firmly on 


and added 


already 
the 
inches to his industrial capacity 
fomorrow—by 1975, certainly 

likely treble 
his stature, During this future growth 
to maturity, however, those who know 
him believe that at least part of his 


industrial scene has 


he seems to double ot 


PETROLEUM 


THESE ARE THE BIG ONES S-type 
Butyl on the facing page 
whose 
sheeting i 


rubber 
Photo courtesy of U.S 
Chemical 
worked 


synthetic 


Naugatuck Div. rubber 


being 


make will change in the 
process 

Synthetic rubber, 
most synonymous with copolymers of 
styrene—the so-called 
(the GR-S of 

program) | hese 
maintained or im- 
competition 


their 


very 


up 


today, is still al- 


and 
elastomers 


butadiene 
S-type of 
the Government 
elastomers have 
proved their status in 


with natural rubber because of 


satisfactory or excellent properties 
for most uses; the ready availability 
of the petrochemicals needed for their 
manufacture; and their steady, usu- 
ally lower prices 

Along with these S-type (general 
purpose) rubbers, growing quantities 


of specialty rubbers have continued 


to be used—Neoprene (polychloro- 
prene), Butyl rubber (a copolymer of 
isobutylene and isoprene), and the 
N-type elastomers (copolymers of 
butadiene and acrylonitrile). United 
States consumption of all elastomers 
during 1947-55 is shown in Table | 
Moreover, according to the United 
States Tariff Commission, the 1955 


domestic production of synthetic elas- 
tomers 127,821,000 Ib of 


polyvinyl elastomers (polyvinyl chlor- 


included 


butyral, and alcohol) and 39,993,- 
lb of “all 
(chlorinated and cyclo rubbers, 
thiokol, 
other 


ide 


O00 other acyclic elasto 


mers” 
and 
and 


polyurethane foams 


silicone, polyisobutylene 
acyclic rubbers) 
On the horizon 


in production statistics 


yet reflected 


are such po- 


not 
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BUTYL RUBBER BEING HOT-ROLLED 3! 
Humble Oil and Refining Co., Bay 
town, Tex. Photo through courts of 
Standard Oil Co. (N. J 
tential general-purpose rubbers as 
: polyisoprene (“synthetic natural rub 


ber”) and polybutadiene, produced 
that 
ol 


very 


by new catalytic are 


the 
well 


processes 


vast improvements over those 


past. These newcomers may 


upset the applecarts of any who have 


\ assumed that synthetic rubber will 

y always be synonymous with the §S 
% type elastomers 

Ps It is highly significant that the pres 

F ent general-purpose synthetics rubbers 

\ (the S-types), the major specialty rub 

bers (Butyl, N-types, and Neoprene) 


the 
(polyisoprene and polybutadiene ) 


and highly-touted newcomers 


are 
all produced by the polymerization of 
(or contain) diene hydrocarbon units 
containing a carbon 


such as ( ( ( ( 


me ec ules 


atom skeleton 


which yields chains containing the 
unit C—-C=C—( Chains of 
this latter type——-like those in natural 

‘ rubber—-can then undergo vulcani 
zation into commercial rubber prod 
ucts 


Some of the other important new 


elastomers, such as the polyurethane 


rubbers, are condensation products 
They involve the condensation, chem 
ical interaction, of such materials as 
glycols and polybasic acids ome 
times followed by interlinkage of 
chains It is by no means certain 
however, that the costs and availa 
bility of the chemical units involved 
will permit their competitive manu 
facture for general purposes—tire 
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mechanical goods. and the like. The 
chemical intermediates for these elas 


tomers are actual or potential petro 
chemicals, but their synthesis is in 
herently more costly than that of most 
of the diene hydrocarbons. They will 


probably have to compete on the basis changes m 


evel ade by the companies 
ol SUPCrIOF quality that purchased thes« plants brought 
This review will describe the cur the rated « ipacity to 915,000 long 
rent status of all these elastomers tons. As shown in Lables and 3 
including reported plans for the ex moreover, plant expansions announc 
pansion of production tacilities. It ed tor completion by the end of 1957 
will briefly survey the types and pro may bring this capacity to | million 
duction of petrochemical raw mate lon tons or more. In recent vears 
rials and intermediates, and will re incidentally, prices have approximated 
late these developments to future com 23¢/Ib., fob plant 
petition with natural rubber he S ty px ot eclaustomers Ate co 
polymers of butadiene and = styrene 


S-TYPE RUBBERS eacted together 


in such proportions 


that the resultant copolymer usually 

When private industry purchased contains 23.5 of bound styrene 
the Government-owned plants — last Emulsion polymerization is employed 
year, copolymer plants for the pro ie., the butadiene and styrene are 
duction of S-type elastomers had a first emulsified with sodium tatty-acid 
net reported capacity of 857,600 long oaps (sometime also 
tons’ yr. By the end of the year, how rosin). The catalysts usually involved 


Table 1—United States Consumption of Rubber, 1947-1955 


(Thousand low tons) 


Sy othetic 


Rubbe 


Reclaimed Rubber 


Total Neoprene Ratio to 
New Natural Rubber and N\ New 
Year Rubber fons Percent S-Type Butyl Type fotal fons Rubber 
194 1,1 S¢ Ol 16 
Sour ee Keler ( 
Table 2—Producers of and Announced Capacities 
for S-Type Synthetic Rubbers 
Announced Capacity 
(long Tous yr) 
Company Location Initial apanded 
Amer Synthetic Rubber Cor Louisville, Ky 14,000 64,000 
Coy Kubher & Che Cory La 
bare me lie & Rubber ¢ \k ) 0) 
ak ( harl la 140 600 
Crener lire & Rubber i 
frich-(s ( W. Va 
lyear Synthe Kubber ¢ Akror Oh 
H le 14 
S ( il Cory \ Calif j 
S. Che il Port CMM) 
Hin) 
ed Gaull Oul 
Phillips Pe ( 
SI me) ( 
No i hands belor 
j I, be r 5 
956 


| 
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Table 3—Reported Plans for Expansion of Facilities for Producing 
Synthetic Rubber, 1956-59, Compared with Actual 1955 Capacity 


(Thousands of long tons) 


S-Type 
Net Plus 
Pad of: Net oi Butyi 
19s" 915.0 90.0 
19% 
19* 17 1 14345 
195K 1273.1 1,436.8 904 
1,285.1 1,448 90.0 
Source we Kelference (2) 


Net Plus 

Neoprene N-Type Net oi 
10.0 40.8 1,145.8 1,260.7 
174.0 639 13108 1,459.8 
174.0 67.4 1,554.5 1,718.2 
125.0 68.1 1,556.2 1,719.9 
1274.0 T06 1,870.7 1,734.4 


are of the persulfate type (for “hot” 
polymers) or hydroperoxide type (for 
cold” rubber), sugar-free tron ac 
livators are also employed in the latter 
case. Polymerization ts continued to 
the desired point (from 60 to 72% of 
completion), then shortstopped with 
hydroquinone or a carbamate 

Excess butadiene and styrene are 
respectively flashed and stripped trom 
the latex, and subsequently recovered 
An antioxidant (plus perhaps oil of 
carbon black) is added, and the syn- 
thetic-rubber latex is coagulated by 
addition of sulfuric acid and sodium 
chloride (salt) brine, which are then 
filtered off. Residual amounts of these 
agents and soluble polymerization 
chemicals are then removed by wash 
ing, tollowing drying, the moisture 
free rubber is packaged for handling, 
storage, and shipment 

Ihe S-types of elastomers are han 
dled in rubber processing (molding, 
extrusion, coatings, etc.) very much as 
is natural rubber, although different 
proportions of compounding ingredi 
ents are employed, as well as different 
times and conditions of milling, etc 
Ihe S-type rubbers are much more 
dependent than natural rubber upon 
the addition of carbon black to yield 
stocks of high tensile strengths. Other 
compounding ingredients include soft 
eners (such as moderately heavy 
petroleum distillates), tackifiers, vul 
canizing agents (chiefly sulfur), ac- 
celerators, and activators and retard- 
ers 

While the Government program in- 
cluded much research on and limited 
production of a large number of vari 
ents of the standard S-types, through 
variations in the proportion of re 
actants types of polymerization 
agents, etc., only a few basic types 
are currently in large-scale production 
by private producers. These include 
S-type “hot” and “cold” rubbers, oil- 
extended rubber, black masterbatches, 
and latex 

“Hot” and “Cold” Rubbers. [he 
S-type of rubber originally produced 
by the Government was what is now 


100 


known as the “regular” or “hot” co- 
polymer—-produced at a temperature 
of 120°F or above. These high tem- 
peratures were needed to obtain 
reasonable reaction rates. It was 
known that the use of lower tempera- 
tures would yield a better quality of 
product, but excessive reaction times 
were involved 

In the postwar period, however, 
the development of processes based 
on German “redox formulas” made 
possible the economic operation of 
plants at 41°F, with production of an 
elastomer, which, when properly com- 
pounded with newly developed fur- 
nace blacks, is not only superior to 
regular GR-S, but is even better than 
natural rubber in such applications 
aS passenger-tire tread stocks. This 
“cold rubber” accounted for nearly 
70% of production in 1955, and addi- 
tional capacity is being installed 

Oil-Extended Rubber. 1950, 
when the output of synthetic-rubber 
plants was being severely taxed, dis- 
coveries indicated that it would be 
possible to extend the capacity of 
existing plants by adding 25 to 37.5 
wt-“ of naphthenic or aromatic oils 
to the synthetic latex, prior to coagu- 
lation, to produce what are known as 
Addition of 
oil at this point permits the use of a 
latex polymerized to a higher molecu 
lar weight and viscosity (with accom- 


“oil-extended” rubbers 


panying improved properties) than 
could otherwise be readily processed 
on rubber-compounding equipment 
The oil softens and plasticizes the 
tougher polymer, making it as easy 
to process as conventional S-types 
The resultant oil-extended rubber 
may then be treated as if it were 
100% rubber in subsequent com 
pounding. As mentioned, the use of 
oul in this manner effectively extends 
the capacity of the equipment so em- 
ployed; This may be noted in Tables 
and 3 

Oil extension is normally applied 
to cold rubber as the base polymer 
The use of naphthenic oils (up to 
25%) yields copolymers that do not 
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process as well as those containing 
highly aromatic oils, however, prod 
ucts contaiming naphthenic oils ex 
hibit better resistance to staining and 
discoloration, and are thus more 
readily adaptable to the production 
of tires, floor tile, shoe soles and heels 
etc. Where color is not an important 
consideration, larger quantities (up to 
37.5%) of highly aromatic oils can 
be employed, with resultant econo 
mics 

Black Masterbatching. (Carbon 
blacks may also be added in slurry 
form (SO parts of black by weight to 
100 parts of polymer) to S-type elas 
tomers at the latex stage, prior to 
coagulation, with important savings in 
time and power during later milling 
Both carbon blacks from natural gas 
and oil blacks are being employed by 
various companies. Production of 
black masterbatches during the latter 
part of 1955 amounted to approxi- 
mately 10% of the total output of 
S-type rubbers 

Black masterbatches can also be 
oil-extended. When this is done, the 
total oil plus copolymer is considered 
as “apparent 
typical oil-extended black 
batch might include 100 parts of cold 
S-type polymer 
matic oil, and 68.75 parts black 

Latex. As is well known, the pres 


polymer, so that a 


master! 


37.5 parts of aro 


ent method of emulsion polymeriza 
tion of butadiene and styrene to pro 
duce the S-type rubbers yields a syn 
thetic latex as an intermediate. This 
is normally coagulated to solid rub 
ber, but it may instead (sometimes 
with minor modifications in butadiene 
styrene ratio) be used as such, of 
concentrated by heat to provide a 
high solids content—60-63% , for ex 
ample. These latices are suitable for 
a variety of applications, including 
latex-based sizes for the undersides of 
carpets and rugs, adhesives, dips for 
ture cords and conveyor belts, ad 
herent bases for textile sizes and fin 
ishes, and—most importantly —foam 
rubber products 

Ihe consumption of all types of 
rubber latices rose from 132,000 long 
tons in 1954 to 160,000 long tons in 
1955. More than a proportionate in 
crease was displayed by the S-type 
latices—ftrom 33° of domestic latex 
consumption in 1954 to 38% in 1955 
In that year, S-type latices were pro 
duced by six companies 


NEOPRENE 


Neoprene, the first of the commer 
cial synthetic rubbers (introduced in 
1931), continues to find considerabk 
use aS a specialty rubber because ol 
its superior properties (compared to 
natural and S-type rubbers) as regards 


1956 


Today Is a Many-Sided Material 


Today's | Synthetic Rubbers | Their Chemical | Derivation | Their Principal | Uses | «++ 1955 Production 


Copolymers of butadiene and 


Tires echa x] goods 775,000 long tons 


Copolymers of butadiene and Pr 
acrylonitrile » chemical resistance 


requiring o heal 


opolymers of isobutylene and nner tubes, mechanica §§ 00¢ te 
soprene goods requiring impern 


ability to gases 


Polymer of ct oroprene Products requir ng resistance 55,000 


from acetylene and HC 


» aging, oil, or chemicals 


Polymers of isoprene or Truck and bus tires. other Pilot plant stage 
butadiene. Polyisoprene is 


synthetic ‘natural’ rubber 


natural rubber products re 


auinng toughness, insulatior 


belting 


golf-ball covers 


Made by ncreasing the chain Rigid or flexible foams use 


ength of polyesters or poly ful in shoe soles, gaskets 


ethers through nking the mole 


sh pads, pillows, mat 
vies with diusocyanates 


tresses, furniture The po 
tential 00 000-mile™’ tire 


materia 


nmiermediates Migh temperature caulking . 


silicon and 


md gaskets gh pressure 
nethy ” ary hlorides te 


mm service tood onveyo 


engineering materials 


Reaction products of organi Gasoline hose. printi g rolls 


iichlondes and alkal bullet-proof airplane tank 
polysulfides ners 


Derived from ethylene chloro Products reau ring high-tem . 
hydrin or acetylene perature ol or aging resist 


ance 


tems 16 


100 long tons including polyisobutyienes and 
fons of other elastomertite materials certain vinyl resins, were also produced in 1955 


oxidation, Weathering, flame resist petroleum industry applications, in cules of a disolefin such as isoprene 
ance and, particularly, resistance to chemical industry uses. etc to the extent (1.5 to 4.5%) that 
petroleum oils and chemicals. It is a Plant capacity for the production would render the copolymer vulcan 
polymer of chloroprene, made from of N-type rubbers increased from izable, yet thereafter essentially sat 
acetylene and hydrogen chlorid 25,000 long tons at the end of 1954 urated and less prone to oxidation 


At the end of 1955, the production to 40.800 long tons at the end of and other chemical attack (acids. in 


capacity for Neoprene was 100,000 1955. Further increases are planned orgamic salts, ete.). Other distinguish 
long ton/yr, 15,000 greater than at Ihe manufacture and sale of N ing properties of Butyl rubbers are 
the end of 1954. Capacity is expected type elastomers is conducted by Fire their phenomonal impermeability to 
to reach 125,000 in 1956; no further stone tire & Rubber Co (Buta the passage of gases (hence their use 
increase 1s anticipated at present prenes), B. F. Goodrich Co. (Hycar in innertubes), and their good tear 
Plant operations until this year were OR’s), Goodyear Tire & Rubber Co resistance after aging and at elevated 
conducted entirely at Louisville, Ken (Chemigums), and U. S. Rubber Co temperatures 

lucky; the new capacity results from (Paracrils—formerly Perbunans) The domestic consumption of Buty! 
the announced construction of a Neo rubber has been slowly declining 


prene plant at Montague, Michigan BUTYL RUBBER since 1953, chiefly 


tubeless tires have cut into the market 


because sales of 


As is common knowledge, Butyl for Butyl rubber innertubes (formerly, 
rubbers—copolymers of isobutylen the chief use, because of Butyl's im 
Ihe N-type (“nitrile”) elastomers and isoprene (both petroleum deriva permeability to gases). Much research 
copolymers of butadiene and acrylo tives)—are an American development is being conducted on an all-Buty! 
nitrile are characterized by superior based on knowledge of thy rubherlike tire ud to have exceptional wearing 
oil and chemical resistance. ease of qualities of polybutylene Since the qualities and air-retention property 
processing excellent physical and latter cannot be vulcanized, however ind on application in mechanical 
electrical properties, and high heat because they lack the chemical unsat goods, fabric-coating, and electrical 
resistance. Obviously, they compete uration present in natural rubber and insulation field One 1956 make of 
with Neoprene (and some of the new in the other elastomers so far dis car, for example, is said to have 
er synthetics) for uses where these cussed, it was a logical (but brilliant) Butyl parts (shock absorbers, window 
properties (especially oil resistance) extension to intersperse in the long seals, radiator hose. foot pedal covers 
are important—in automobiles, in chains of carbon atoms a few mole etc.) which require twice the amount 
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styrene the ene 
ton 
Ong tone 
‘. 
tthe 
— a 


ot Butyl 
five innertubes 


rubber formerly needed for 
Butyl rubber may very 
well become a general-purpose rub 
her instead of a specialty elastomer 
Butyl was the “GR-I" of 
the Government program, and, al 


developed, the 


rubber 


though privately 


two 
large-scale plants for its manufacture 
were Government owned until March 
19 At that time, the plant at Baton 
Rouge 47,000 
long ton/yr) was purchased by its 
Esso Standard Oil Co 
the plant at Baytown 
44.000 


Louisiana (capacity 


operator and 
Dexas (capacity 
was bought by 
Humble Oil & Refining 
Co. (a New Jersey Standard affiliate) 
Until April, 1958, Esso is under obli 
vation to sell the Baton Rouge facility 
fide unless 
Butyl-rubber-producing facilities of at 
least 44,000 long tons of 


mnual capacity 


long ton/yr) 
its Operator 


to any bona 


purchaser 


aggregate 


have been substan- 
tially completed in this country prior 
to the receipt of such an offer 

Enjay Ine 
Standard 


clusive 


(another Jersey 
subsidiary) has been the ex 
sales agent for the output of 
both Butyl rubber plants. Licenses to 
Butyl rubber patents were obtained by 
(1950), Good- 
rich-Gaulf Chemicals, Inc. (1953), and 
(1954), but 
1954 none of 
groups had reportedly accepted 
ubsequent supplemental Butyl licens 
offered by the Esso group 


Csoodrich Co 


Petroleum Chemicals, Inc 
prior to the 
thes« 


end of 


However, a recent new items states 
that Thiokol Corp. is planning to mat 
ket Butyl 


ales research 


rubber; is establishing a 
and development 
Irenton, N. J., for this 
purpose; and is being helped to enter 
this field by Chemicals, 
Inc. (a Butyl-patent licensee, as noted 
ibove 


laboratory at 
Petroleum 
this 


market-development 


program ws successful Petroleum 
will reportedly build 
Butyl plant at Lake 
These plans, being recent 


tentative, are not 


( hemicals, Inc 
a $25-muillion 
( harles, La 
und only 

in Table 3 


reflected 


THE NEW DIENE RUBBERS 


In 1955 and 1956, many news ac- 
counts reported stages in the develop 
ment of new-type polyisoprene and 
polybutadiene synthetic rubbers. At 
least four companies have announced 
work on such elastomers 
lire & Rubber Co. (“Coral rubber,” 
a polyisoprene), Goodrich-Gulf Chem- 
icals, Inc. (“Ameripol SN,” a poly 
lire & Rubber 
polyisoprene), and Phillips 
(both a polybutadiene 


and a polytsoprene) 


Firestone 


isoprene), Goodyear 
Lo (a 


Petroleum Co 
What distinguishes these clastomers 


from those prepared over the years 
by either bulk or emulsion polymeri- 
zation of the same ingredients—iso- 
prene or butadiene—is the use of new 
that 


molecular 


catalysts 
of the 
a straight-chain 
manner 


cause poly merization 


units in essentially 
end-to-end (1 4-) 
similar in structure to the 
molecules in natural rubber. The cata 
lysts employed are even more specific 
in behavior than this 
duction of the natural-rubber-type cis 
polymers 


molecule 


they cause pro- 


diene 
geometrical 
configuration in which groups are on 
the same side of a plane 
Modifications of at 


polymers whose 


units have a 


least some of 
these processes can yield (rans (“oppo 
site side of the plane”) 


possibly 


polymers 
These are economic syn 
counterparts to gutta-percha 
and balata (used in insulation, belting, 
and golf balls 


portant) 


tetic 


where toughness is im- 
Lack of selectivity in previ 
ously-known catalysts had always be 
fore caused the synthesis of elastomers 
that properties and 
handling characteristics to natural rub 
ber or the S-type synthetic products 

Interestingly dif- 
being 
methods re 
being “bulk” 
solid-surtace 


were inferior in 


enough, several 
ferent catalysts are apparently 
employed, although all 
semble one another by 


processes, using Cala- 
lysts and liquid-solid-phase reactions 
instead of the catalysts and 
emulsion-type reactions employed for 
the S-type commercial rubbers. Good- 


year uses a “catalyst 


soluble 


similar to one 


discovered in Europe for making 
polyethylene 


lar to the 


simi 
halide 
employed — by 


plastic perhaps 
metal alkyl-metal 
reportedly 

Natta for 
polymerizations of the 
and 


catalysts 


Ziegler and low-pressure 


olefins 
15% 


lower 


diolefins. Firestone uses a 
dispersion of fine particles of lithium 
metal in petroleum jelly, at 30-40°¢ 

Goodrich-Gulf reportedly employs 
“catalyst systems based on polyolefin 
purchased Karl 
Ihe Phillips has 


announced, but this com 


information 
Ziegler 


from 

catalyst 
not been 
pany has developed its own low-pres 
sure 


process for polymerization of 


ethvlene and other olefinic hydro 


carbons 
The Polyisoprene Rubbers 


developed by all these companies are 


being 


apparently almost identical to each 


other and to natural rubber in struc 
ture (cis-type polymers) and proper 
ties. At 


as those 


elevated temperatures such 
truck 
(like nat 
four times 
the strength of the S-type synthetics 


Heat build-up is about half that of the 


encountered in tires 


synthetic elastomers 


rubber) 


these 


ural have two to 
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S-type elastomers, and equivalent to 
that of natural rubber. Other proper- 
ties differ slightly from those of nat 
ural rubber; some are better, a few 
not quite as good 

While the S-type elastomers 
excellent 
they 


factory for use in all 


give 
passenger-cal 
are not completely 
truck 


these 


service in 
ures Sauls 
and bus- 
with- 


temperatures de 


size tires 
stand the 
veloped by running with heavy loads 


Natural 


because 


higher 


must 


for long distances rubber 
has had a decided advantage here 
until Hence all the excitement 


over these new polyisoprenes 


now 
whose 
commercial availability would 


this country of 


relieve 
wartime dependence 
upon foreign sources of natural rub 
ber. Large-scale tests of 
polyisoprene 


state of 


large-size 


tires in their present 


development already 
from 95 


obtained 


have 
yielded mileages 
to 120% of under 
comparable conditions with natural- 
rubber bus and truck 

It is anticipated that the polyiso 
prenes can be produced commercially 
for slightly 
isoprene at 


ranging 
those 


lires 


over 30¢/\lb, based on 
20-306/\b An 
price for the latter is not impossible 
however. At 30¢/lb, the polyisoprenes 
would be with natural 
rubber at most of the prices that have 
While the 
latter can be grown efficiently at 12 
15¢/Ib, as will be later 
proponents of the polyisoprenes stress 
ready 


competitive 
prevailed in recent years 
discussed 


availability in wartime 
possibility of 


and the 

prices 
fluctua 
natural 


Steady 
with 
market 


those 


contract 
violent 
price of 


(as contrasted 
tions in the 
rubber). For specific 
tions Where natural rubber at 
has advantages—truck 
for example—polyisoprenes at 30: 
lb would be competitive with the §$ 
type elastomers at 23¢/ Ib 


applica 
present 


and bus tires 


Production of the polyisoprene rub- 
been conducted on a 
pilot-plant scale at 
and Goodrich-Gulf 


bers has so far 
least by Firestone 
One 
states that the latter began construc 
tion, late in 1955, of a 
plant at 
scheduled for 

this year 


news report 
commercial- 
Lake, Ohio 
completion sometime 
This news item may well be 


scale Avon 


in error, however, because late last 


year Goodrich-Gulf announced a 
pilot plant for the same location and 
with the 


In any 


schedule 


pro- 


duction of polyisoprene rubbers ts at 


same construction 

event, really-large-scale 

least a few years ofl 
Polybutadiene Rubbers. 


the information 


Most of 


poly- 
Phillips 


4-poly- 


available on 


butadienes stems trom the 


Petroleum Co.. whose cis-1 


butadiene “gives promise of providing 
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than S-type cold 
more resilient, and 
has a freezing point of about 
than the S-type 
‘performs better at 
low temperatures.” 


the Phillips process, 1s 
resin with many potential uses 

similar polybutadienes have reportedly 
No plans have yet been 


poly butadienes 


possibilities than polyisoprene 
tor “bigger markets and profits.” 


MISCELLANEOUS ELASTOMERS 


a considerable number 


S-type (general-purpose) and specialty 
rubbers (Neoprene, N-type, and Butyl) 
a growing number of applications 


perior properties that compensate for 
higher costs of their chemical inter 


in fact, have such outstanding proper- 


in production and eventually 
cut into the potential markets for the 
general-purpose rubbers 

Polyurethane Rubbers, If a | 00.000 


odds are at present that it will 
polyurethane tread 
These rubbers are prepared 
producing polyesters 
and then increasing the chain lengths 
of these resinous condensation prod 
ucts (necessary to develop good rub- 


bery properties) by linking molecules 


disocvanate-linked 
condensation elastomers 

Depending on the exact diisocyanates 
and polyesters (or polyethers) and the 
those employed 
the polyurethanes 
currently available vary in nature from 
flexible or rigid foams to solid prod 


natural-rubber 


Rigid foams have 
high compression strengths and excel 


more acid resistant 


lent adhesion qualities 
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gredients may be poured into thin 
wall shells (such as the structural skin 
of an airplane) and foamed there into 
a rigid, adherent block that insulates 
and adds structural strength 

The solid forms of polyurethanes 
have found application in oil seals 


gaskets, special gears, heavy-duty soles 


and heels—-places' where excellent 
abrasion resistance and impervious 
ness to oil are required. They have 
been used experimentally as thin 


treads on Ure carcasses 

While production of the polyure 
thanes called isocyanates and 
approximated 


3-4 million Ibs. in 1955 


(also 


polyester foams) only 
annual 
completion 
40-million Ib 
consumption for 
100-million Ib 
a total predicted foam-rubber 
S00 to 600-million 
(DuPont 


Aniline) are 


scheduled — tor 
will 


capacity 


this year exceed 


and 1960 foams 
alone is predicted al 
(out of 
consumption of 
Ib). Chemical companies 


Mobay National 
among the most 


and 
iclive manufacturers 
rubber 


at present, but the companies 


ire also involved, at least in research 
Goodyear with its Chemigum SI 
S. Rubber 


their own products (both have Bayer 


and Goodrich and | with 
licenses) 

The sales appeal of 100,000-mile 
does not 
ticularly high, at 
market for 
be the 
craft 
long 


passenger tires appear pal 


present, but a good 
might 
and ait 
100 000 


tires 
truck, bus 
At present, some 
kinds of 
annually in 


long-wearing 
users of 
tires 
tons of all 
consumed 


rubber are 
their manu 
facture so 
held of the 


certain to continue 


experimentation the 
solid polyurethanes is 
in the hopes that 
expansion here may rival that in the 
field of 


Chemical 


foam rubber 

intermediates for the 
polyurethanes are petrochemicals, by 
and rubbers are of 


large, so these 


considerable interest to the manu 
facturers of petrochemicals 

Silicone Rubbers. 
12-14 


have become accepted as useful en 


Introduced some 


years ago, the silicone rubbers 
gineering materials in applications re 
both 


ture service { 


quiring high- and low-tempera 


130 to 5OO° F): because 


of resistance to weathering, corona 
and ozone, and because of general 
inertness. Much work has gone into 


compounding variations, fillers, curs 


ing, etc. Basic ingredients of the crude 
chlorosilane intermediates, by one 
process, are metallic silicon and 
methyl chloride (a petrochemical) 


other organic chlorides (including aryl 
also 
used. A 


vinyl-con 


chlorides such as chlorobenzene 


a petrochemical) are also 


recent development is a 


taining silicone rubber, said to have 


1956 


high-pressure 


iivantages in curing 


steam service, better ol resistance 


etc 
truly 


The silicone rubbers ure 


specialty rubbers——-for use, usually 
where conventional rubbers cannot Be 
high 


high-tempera 


employed [stationary seals for 


temperature oil lines 
ture caulking and sealing compounds 
special-purpose gaskets and electrical 
insulating (often glass-cloth re 
conveyor belts for 
etc.} Prices are still high——-$8 Ib 
initially; $3 in 1955; $I eventually 
Interestingly enough 
Rubber and 
in that they 


with a tire 


tapes 


inforced) foods 


however, U.S 
Dow Corning revealed 
were experimenting 
rubber 


made of silicone 


and glass fiber, capable of withstand 
ing temperatures of more than SOO'T 
Use on automotive vehicles is unlike 
ly, because of the high cost of mater 
tires Of this 


als however nature 


may be especially siutable for high 


speed supersonic aircraft, where the 
tire may be 
of 400-500° 1 

Polysulfide Elastomers. 


the first polysulfide 


exposed to temperatures 


[hiokol 
went 
1930 


rubber into 


commercial production in and 


hiokols 


industrial use 


continued in 
date 


have 
that 
because of outstanding oil 


Various 
largel 
ind solvent 
rubber are the re 
dihalide 
ethylene dichloride (a 


alkali 


prope 


resistance I hese 


action products of organi 


uch as petro 
chemical) ind 


hie if 


“uviny 


polysulfide 


other includ good 


characteristics and exceptional 


resistance to ozone, but most of them 


have a disagreeable odor, relativels 


poor heat resistance low tensile 


strength, and poor abrasion resistance 
threads 


Uses include gasoline hose, printers 


in tire 


rolls and newspaper blankets, liners 
for bulletproof airplane tanks, gas 
ket ek applications where resist 


ance to oils olvents and water 
ata premium 
Acrylic Elastomers. | hes 


ers, derived from suct 


elastom 


petrochemicals 


chlorohydrin or acetylene 
ability 


as ethylene 
have the 
high 
are 


to withstand sustaimed 
lemperatures (up to 400° 
uperior in this respect to all 
commercial elastomers except the sil 
icone ind are less than 


the latter 


expensive 
although by no 
means heap ($1.35/Ib in 1953) 
[hey are inert to oil 
of and 
properties amenable to specialty uses 
Manufacturers include the Bf 
Goodrich Co. (Hycar PA, etc.) 
Other Rubbers. Several other elas 


materials 


at temperature 


above, and have other 


104 


RE HAE 4 
an economical alternate for natural 
rubber in many of its uses.” Tests in- 1956 

dicate that Phillips polybutadiene 

d nou mercial production 
Of by any company 
However, some rubber experts re- 

portedly feel that polybutadiene ee 

As noted earlier in this article. 
there are 
ot elastomers that { vith the 4 
Su ul 
mr rs 
ti 
n 

| 

ucts resembling hard rubber [he 
flexible foams are said to be more 
uniform than similar 
foams, and also lighter, more tear 
resistant, harder to wear out, and , 

v 


Table 4—Producers of and Announced Capacities 
for Petroleum-Based Butadiene 


Announced Capacity 


(Short Tons) 
Company Location Initial Expanded 
Copolymer Rubber & Chemical Corp Baton Rouge, La 23,000 $5,000 
Firestone Tire & Rubber Co Orange, Texas 40,000 
Oil & Refining Co.' Baytown, Texas 16,000 65,000 
Neches Butane Products Co." Port Neches, Texas 190,000 100,000 
Odessa Butadiene Co Odessa, Texas §0,.000 
Petroleum Chemicals, Inc.* Lake Charles, La 613.000 79.000 
Petro lex Corp Houston, Texas 90.000 170,000 
Phillips Chemical Co Borger, Texas 74,000 112,000 
Shell Chemical Corp Torrance, Calif 
Standard Oil Co. of Calif El Segundo, Calif 63,000 82,000 
fexas Butadiene & Chemical Corp Houston, Texas 43,000 
000° 976 0007 
Owned 87.36% by Standard Oil Co. (N. J) 
Owned 60-50 by Goodrich-Gulf Chemicals, Inc., and Texas-U. 5. Chemical Co.; these 


turn, are 5SO% 
Owned 59% by El Paso Natural Gas Co 
‘Owned 60-40 by Cities Service Co 
Ohwned by 


companies, in 


Tennessee Gas 


owned by Gulf Corp 


and The Texas Co., respectively 


and Continental Oil Co 
Transmission Co 


“Not including about 50,000 short tons/year of capacity privately built before 1955 (Esso 


Standard Oil Co. at Baton Rouge, La 
Carbide & Carbon Corp. at South 
Tex.) 
Plus pacity reported in Footnote 6 
Esso Standard Oil Co 


Baton Rouse La 


now 


is reportedly 


Dow Chemical Co. at 
Charleston, 


rated at 
increasing 


Midland 
Seadrift, Tex 


Mich 


Texas City 


W. Va 


$4,000 short 
its 6,000 ton 


tons/veuw. In addition 


year butadiene capacity at 


tomers or elastomer-like materials are 
in commercial or near-commercial 


use. On the borderline between plas 
tics and rubbers are certain vinyl 
resins, based on petrochemical ethy- 


acetylene; as mentioned 
the U. S. Tariff Commission 
included the production of 127,821,- 
000 pounds of polyvinyl alcohol, 
butyral, and chloride in its report on 
1955 output. Polyisobuty- 
lenes are finding rubber industry use, 
fluorocarbon elastomers. Du- 
Pont announced plans, in late 1955, 
to build a commercial plant in Beau- 
mont, Texas, to produce chlorosul- 
fonated polyethylene, a petrochemi 
cal elastomer especially suitable for 
white sidewall tires, chemical tank 
linings, etc., because of excellent color 
stability and heat and chemical re- 
sistance, What with all the present 
research in the field of polymer chem- 
istry, other elastomers of commercial 
(at least specialty) significance are 
certain to be found 


lene of 


earlier 


elastomer 


as are 


RAW MATERIALS AND 
INTERMEDIATES 


As is common knowledge, petro- 
leum is the major source of materials 
for the general-purpose S-type elas- 
tomers and most of the specialty 
rubbers. The bulk chemicals (except 
perhaps styrene) are largely pro- 
duced by petroleum refiners or affili- 
ates; many of the petrochemicals used 


}04 


in the specialty rubbers, however, are 
produced by chemical companies 

Butadiene is a material 
for the S-type and N-type elastomers 
At the end of 1955. total butadiene 
capacity was rated at 828,000 short 
tons (661,000 tons petroleum-based, 
167,000 tons alcohol-based). By 
source of material, this grand total 
broke down as follows: refinery buty- 
lenes, 59.2%; butane, 10.6% ; alcohol, 
20.2%; and ethylene and naptha- 
cracking processes, 10.0% 

As is shown in Table 4, a vast ex- 
pansion of butadiene capacity is cur- 
rently under way, designed to provide 


basic raw 


for the expansion in S-type rubber 
capacity predicted in Table 3. The 
petroleum-based capacity forecasted 


in Table 4 
vr——is 


over a million short ton 
largely scheduled for com- 
pletion in 1957, and is probably “only 
the beginning.” 


Expansion plans continue to be 
announced at such a rate that two 
recent Government forecasts for the 


end of 1957—both released this year 
showed totals of only 773,000 and 
940,300 short tons, respectively. None 
of these figures include the alcohol 
based butadiene capacity (part in 
standby; part in operation), all of 
the expansion, however, is based on 
butane and butylenes (mostly on bu- 
tane, via catalytic dehydrogenation) 
In regard to alcohol-based butadiene, 
incidentally, present 
to be 15-17.5¢/Ib, 


said 
with 


costs are 


compared 
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butadiene 
with 


for petroleum-based 
[he papers were filled 
accounts of the 
posed sale of its Louisville, Ky., al 
cohol-butadiene plant (capacity: 90, 
000 tons per year) to Union 
Carbide & Carbon Corp., presumably 
for eventual the 
ufacture of chemicals 


recently 


Government's pro 


short 


conversion to 
other 
was rejected by Congress 
Publicker Industries, Inc 
tinue to operate the plant under its 
lease, which expires in 1958. Future 
attempts to sell the plant seem likely 

It should be noted that some buta 
diene is bemg channeled to growing 


man 
I his 
and 


con 


sale 


will 


nonrubber uses—nylon, latex paints 
and resins—perhaps 40,000-45,000 
short ton/yr, at present. The future 
for these and other uses now under 
study looks bright 

Styrene, the “other” raw material 


for the S-type synthetic rubbers, has 
previously been chiefly a product of 
the chemical industry, although it too 
produced 
catalytic 
(from the cracking of 
gas oil, etc.). Interestingly 
however, the only 


is a petrochemical 
benzene (from 
and ethylene 
propane, 


enough 


from 
reforming) 


Gsovern 


ment-owned plant, at Los Angeles 
Calif. (capacity: 31,250 short ton/ yr) 
was purchased last year by Shell 


Chemical Corp 

Consumption of styrene tor 
ufacture of S-type synthetic 
was approximately 200,000 short tons 
in 1955, compared with 270,000-300,- 


man 
rubbers 


OOO short tons of styrene that went 
into plastics and coatings; total con 
sumption (which crowded capacity) 


500,000 short tons 
only the beginning” 
of annual capacity are 750,000 short 
tons by 1961 and perhaps 1.3 million 
short tons by 1975 

News accounts abound of plans tor 
styrene-plant construction 
lire & Rubber 
75.000 ton/ yr 
Texas. Cosden 


Again, 


forecasts 


was about 


this ts 


Firestone 
planning a 
plant for Orange, 
Petroleum Corp. ts 
10,000-ton unit at 
Foster-Grant is 
25,000 


where 


constructing a 
Big 
doubling its capacity (to 
ton/yr) at Baton Rouge, La.. 
U. S. Rubber is also constructing a 
$1.4-million unit. Bakelite is building 
a $2.7-million plant at Marietta, Ohio 
More plant expansions seem cer 
tain. In this connection, it is interest- 
ing to note a 
16¢/lb, in June) plus rumors of con 
$0,000 


Springs, Texas 


recent price cut (to 


tract negotuations for ton yi 
at 12¢/lb 
tended to discourage 
companies trom 
production for themselves 
Acrylonitrile. This N-type-rubber 
intermediate is produced from ethyl- 
ene or acetylene (both petroleum tn 
termediates), depending upon the 


These are reportedly in 
other 
into 


rubber 


going stvrene 


L956 


Septembe 


d 
| 
Union 
| 
|_| 


maufacturer. Until recent years, most 
of acrylonitrile production went into 
the N-type rubbers; now, however 
ever-growing quantities are used in 
the manufacture of the “acrylic” syn 
thetic fibers (perhaps 35,000 short 


‘tons in 1955) 


Producers include American Cy 
anamid (Avondale, La.), Monsanto 
(Texas City Texas), Carbide & Car 
bon (Institute, W. Va.), and Goodrich 
Chemical Co. (Cavert City Ky.) 
American Cyanamid has recently an 
nounced plans to double the capacity 
of its Louisiana plant (to 50,000 short 
ton/yvr). Last year, tankcas prices of 
acrylonitrile were about 27¢/Ib 

isoprene at present, is recovered 
(extractively distilled) from the (¢ 
fraction produced by the thermal 
cracking of gas oils and naphthas 
conducted also for the joint produc 
tion of butadiene (recovered trom 
the C. fraction) fubular furnaces 
using steam as a diluent in the crack 
ing zone are said to be employed by 
the only company currently producing 
this matertal—Esso Standard Oil Co 
at Baton Rouge. La. Esso is reported 
ly increasing the capacity of this 
plant at least for butadiene 

As mentioned earlier, price est 
mates for the polytsoprene rubbers 
are based on isoprene at 20-306/ Ib 
although a Goodrich-Gulf man ts said 
to believe that | &8e¢/ Ib ts not out of the 
realm of possibility. Because it is too 
soon to determine prospects for the 
new polyisoprene rubbers on any 
quantitative basis, forecasts for fuiure 
isoprene demand are meaningless at 
present. Perhaps 3,000-4,000 ton, yt 
are currently used (along with tso 
butylene) in the manufacture of the 
Butyl rubbers 

Other Petrochemicals. Space does 
not permit detailed discussion here 
of the countless other petrochemicals 
that go into the manufacture of the 
specialty rubbers. Much of this in 
formation can be gleaned trom the 
petrochemical glossary in this issue 
beginning on p. 133. Certain of the 
specialty rubbers, such as the poly 
urethanes, seem likely to require in 
creasingly large quantities of petro 
chemical  intermediates—glycols 
icids, and more complex chemicals 

in their manufacture, and this, in 
turn, May encourage more petroleum 
companies petroleum chemical com 
bines, and petroleum-rubber combines 
to begin or to expand ther Operations 
in this field 


NATURAL RUBBER 


No one, even 15 years ago, would 
have dared to predict that natural 
rubber in 1956 would be considered 
only one of several competing elas 
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tomers. Admittedly, this is true at 
present only in the United States but 
even abroad plans for several syn 
thetic-rubber plants have recently 
heen announced 

It is now history that the synthetic 
rubbers became a large-s ale com 
mercial reality chiefly because of the 
emergencies of World War Il, when 
this country was cut off from. tts 
major sources of natural rubber. Nat 
ural came back into domestic use 
very quickly, following the war (as 
shown in Table 1), but supply has 
often lagved behind burgeoning world 
lemand, causing high and fluctuating 
prices, and would in any case have 
heen grosssly inadequate to meet 
domestic demand had not the syn 
thetic rubbers been avatlabl 

Southeast Asia is the present source 
of 94° ° of natural-rubber production 

Malava. Indonesia, Thailand, Cey 
lon, Vietnam and Cambodia, Sarawak 
and British North Borneo, India. and 
Burma. Production in west Atrica 
mainly Liberia, Nigeria, and Belgian 
Congo has been increasing and now 
accounts for nearly 5“ of world out 
put 

In Southeast Asia, estates over 100 
acres in size now account for about 
half of production; the remainder 
comes from small holders whose 
rubber trees are mostly low yielding 
and whose production is thus more 
costly. Over 400.000 of the 2.040.000 
acres on estates were replanted or 
newly planted with high-yielding stock 
from 1946 through 1954, and today 
are coming into rubber production 
Malaya and other countries are now 
engaged in similar programs 

In the near future, during the 1956 
60 period, obsolescence of small hold 
ings will | robably counteract the etlects 
of these planting-replanting program 
so that no substantial increase in rub 
ber production over 1955 is expected 
Unless planting-replanting is con 
tinued at a faster rat annual pro 
duction by 1975 may not attain the 


annual rate of 2.5-3 
predicted by the Paley Commission in 
1952 


million ton/yt 


Increasing quantities of natural 
rubber are being consumed in foreign 
countries—-1.169 milhon long tons in 
1954 (64.8% of world production), 
compared with 547,000 long tons in 
1947. Foreign consumption by 1960 
may well exceed 1.8 millon long 
tons; by 1975, over 2.5 million long 
tons will be conservatively required 
lable 5 is of interest in this respect 
Costs for efficient plantations are 
said to be 12-15¢/lb—lower than the 
costs for the S-type synthetic rubbers 
Competition with synthetic rubber 
could theoretically become keen tn 
some post 1965 year if total world 
supply of elastomers should greatly 
exceed demand; a compensating fac 
tor, however, would then be lowered 
production from high-cost plantations 


RECLAIMED RUBBER AND 
RUBBER-PROCESSING 


No study of the rubber industry 
can neglect the role of reclaimed 
rubber. As shown in Table 1, 1955 
consumption was 312,800 long tons 
This material is “the product resulting 
from restoring or utilizing waste vul 
camized rubbers chiefly scrap tires 
and usually mixed S-type and natural 
rubber Reclaimed rubber is em 
ployed because it actually has certain 
advantages It is low and stable in 
price. Its use speeds up milling (be 
cause its pigments are already dis 
persed, and it has been plasticized as 
well), and permits faster extrusion and 
calendering. It has excellent agine 
properties, ts subject to rigid quality 
control, et 


Use of reclaimed rubber will prob 


Table 5—Potential World Rubber Position, 1956-60 


Thou 


World United States 
Production, Consumption 


Natural Syothetk 40 Per Cent 
Year Rubber and Natural Natural 
19%¢ 1.44% a 
1 


of long tons) 


Natural New” Rubber 
for Foreign Foreign 
(Consumption onsumption 


Potential’ 
Foreign U se 
of Synthetics 
424 17 


( 1510 74 


lron- urtaw 


1956 


| 
+ 
‘ 
| 
Source: see Reference (2) 
*Excluding nsumption of nthetiic rubber 
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6—Distribution of Estimated United States New-Rubber 
Requirements between Natural and Synthetic 
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1957 


Jotal y rubber 14509 


Natural 604 
Natural ; 528 
Synthets 90 
Syntheti 


Source we Kelerence 


1959 
1,616 


646 
S66 
970 
1.050 


ably continue to grow-——perhaps more products of the 
slowly than rubber consumption in Shell refineries 


Stanvac and Burmah 


general, but certainly along with it Also planned are a 20,000-metric 
Incidentally, the rubber industry is ton Butyl-rubher plant in France, at 


a vast user of nonrubber chemicals Port Jerome in the LeHavre region; a 
carbon blacks, accelerators, antiox plant to produce 30,000 tons of S- 


dants, peptizers, tackifiers, inhibitors type rubber in 


West Germany by 


blowing agents, dyes, etc. Many of Chemishe Werke Huels (using alcohol 


these are petrochemicals in every butadiene); and 
sense of the word ects—-a_ 15,000 


two Japanese proj 
ton S-type rubber 


plant by Mitsubishi Petrochemical 


WHAT LIES AHEAD and Purakawa-combine plants to pro 


is clear, by now, that the field 


of the various elastomers—natural 


and synthetic-—-is a dynamic one, with Meet The Author 


growth a certainty Because of grow 


ing total demands, real, bitter com B. A. Weil gradu 


petition between the synthetic rub ated in 1939 


bers and natural rubber is at least from the | 
some years off, although the planned Missouri with 
domestic capacity for synthetic-rub- BS. in Ch 


ot 


a 


ber production may well exceed total and received an 


domestic demand of elastomers well M.S. from the lt 
in 


before 1960, This latter point is Of Wisconsin 


evident trom Tables | and 6, which 1940. He has 


show that total domestic new-rubber specialized since 


requirements of 1.673 million tons by his school years 


1960 could readily be supplied in in industrial man- 
their entirety by the domestic syn agement research 
thetic-rubber industry, whose end services, serving 


Mr. Weil 


as head of the In- 


1957 capacity alone is expected to formation Section of the Chemistry 
be 1.720 million tons Division of Gulf Research and De 


It is important to note from Table velopment Co., 


as head of the Tech 


5 also that foreign demands tor nical Information Service of the State 
synthetic rubbers will continue to Engineering Experiment Station of the 
grow, because “it is now too late for Georgia Institute of Technology, and 


the new planting of rubber trees to ' NOW manager 


of Information Serv 


affect natural-rubber production very ices of Ethyl Corporation Research 
much in the early 1960's.” Foreign Laboratories, in Detroit, a position he 


countries may very well face a net as held since 


shortage of rubber supplies in the Mr. Weil has 


1950 


written four books, 


1958-65 period, That this is realized several book length literature surveys, 


abroad is attested to by news an over 100 articles and papers, and is 


nouncements of plans for foreign currently contributing editor of the 


synthetic-rubber plants. For example, Do You Know 


These Words Sec- 


one to produce 40,000-50,000 ton/ yr tion” of PETROLEUM PROCESSING. 
of S-type rubber at Southhampton Mr. Weii is married, has two chil 


England, by International Synthetic ren, and is a 


member of the ACS 


Rubber Co. (a firm including Fire (where he ts editor of Chemical Lit 


stone and Goodyear); and one to erature), the 


SAI the American 


produce 15,000 tons of S-iype rubber Documentation Institute, and the Spe 
on Trombay Island in lodia (shades ¢!! Libraries Association 


of “India rubber’!), using “waste 
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duce 15,000 tons of S-type, 1,500 
tons of Butyl rubber, 600 tons of N- 
type, and 5,000 tons of polyisoprene 
rubber 

This review has not attempted to 
touch upon every phase of the syn- 
thetic rubber industry—a book would 
be required for that (and a good one 
was published in 1954). Develop- 
ments in the production of synthetic 
latices have gone relatively unnoted, 
except for the S-type rubbers; how- 
ever, excellent ones are in production 
for many of the other elastomers, and 
total consumption is expected to in- 
crease rapidly. 

Little attention has also been given 
to the “why” of expanding rubber 
demands—growing use for conven- 
tional products such as tires and me- 
chanical goods, and new uses such as 
air springs for vehicles, automobile 
fuel lines, crash pads for auto-instru 
ment panels, passenger conveyor belts 
rubber-containing asphalts for high- 
ways and ali-weather playground sur 
faces, etc 

In the realization of this glowing 
future, the petroleum industry will 
play a leading role. Petroleum com- 
panies are already firmly established 
as major suppliers of petrochemical 
intermediates, and as producers of 
synthetic rubbers (by themselves, and 
through combines with rubber com 
panies). They are stepping up to thei 
responsibilities (and opportunities) by 
constructing new plants, and by ex- 
panding existing ones As announce 
ments of entirely new petrochemical 
elastomers indicate, there is no cer- 
tainty that the S-type rubbers will 
continue to dominate the synthetic 
rubber industry indefinitely, but if of 
when they replaced——certainly 
not in the immediate future—it is 
almost certain that they will be sup- 
planted by other petrochemical rub- 
bers, such as the polyisoprenes and 
polybutadienes 

Meanwhile, the nation can rest as 
sured that its synthetic-rubber pro- 
duction capacity (present and 
planned), plus its national strategic 
stockpile of natural rubber, are ade- 
quate to take care of any emergency 
In peacetime and, if need be, war, 
synthetic rubber is here to stay 
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POLYETHYLENE 
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1955 | 2,900 Million Ib 
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1960 | 4,000 Million Ib 


SHIFTS IN END USE 
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etl lene growth 
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Versatile Ethylene 


Its spectacular growth continues skyward 


By W. E. KUHN and 

J. W. HUTCHESON 
The Texas Co., Beacon, N. Y. 
THYLENI 


‘4 satile of chemical raw materials 


one of the most ver 


shows no signs of a growth slowdown 
In 1951 consumption was 1,700,000 
OOO Ib. Our survey of ethylene chem 
icals at that time® placed the 1962 de 
mand conservatively at a tremendous 
3.900,000,000 Ib. This current review 
1951 
servative and that a 
4,.000,000,000 Ib of ethylene will be 
reached by 1960 

The end-use pattern for ethylene in 
1955, illustrated in Fig. 1, differs from 
Only in a few of 
1955 has the pro 
oxide required 
than ethyl alcohol 
Between and 1960, ethylene 
oxide will continue as the major con- 


indicates the forecast was con- 


consumption of 


that of most years 
the years prior to 
duction of ethylene 
more ethylene 
now 
sumer of ethylene 

The rapid rise polyethylene is 
In 1954 


this com 


another spectacular change 
ethylene for 
uses 


demands for 
modity except 
ethylene oxide and ethyl alcohol. Poly 
ethylene has become firmly established 


exceeded all 


in third place as a ethylene consumer 


Briefly. we'll review the major 

Fthylene Petrochemicals oday and Tx 
morrow by W. EF. Kuhn an W. Hut 
cheson, PeTraotrum Processing, Oct. 
ind Nov. 1951 
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chemical derivatives of ethylene to 


provide a composite picture of total 
demands for the 


1960 


ethylene 
1956 through 


Ethylene Oxide 


period of 


In the past, ethylene oxide produ 
tion has been geared primarily to the 
Although 
to domi 
other 


demands for ethylene glycol 
ethylene glycol will continu 
nate ethylene oxide production 
outlets are providing substantial mar 
kets 
acrylonitrile 


The poly glycols. glycol ethers 
ethanolamines and non 
agents are 


surtace-active amony 


the growing uses of ethylene oxide 
Increased ethylene oxide requirements 
for acrylonitrile will be moderated by 
the use of acetylene for acrylonitrile 
manufacture 

Fig. 2 shows the growth in oxide 
production and the amount going into 
Demands for ethylene 


100,000 000° Ib 


ethylene glycol 
oxide are placed at | 
in 1960. About 1,200,000,000 Ib of 
ethylene will be required to meet this 
demand 

Present producing capacity 1s neat 
divided 
chlorohydrination and 


ly evenly hetween two proc 


esses direct 
oxidation. In the next five years new 
facilities will be based predominantly 


Some 


may be re 


on direct oxidation existing 


chlorohydrin facilities 


placed by direct oxidation equipment 


1956 


Ethy! Alcohol 


Ihe total annual production of ethyl! 
ileohol from all sources has fluctuated 
videly over the past 1S years I he 
produ thon of ethyl ilcohol trom 
ethylene, however, ha hown a steady 
Demands for ethyl 
tor hemical and solvent use 
brisk Fig. 43 
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multiple uses in a given field. Poly 
ethylene has become firmly established r 
in the plastics industry. Fig. 4 illu ’ 
trates the growth in polyethylene pro poor 
duction. By 1960 demands for poly 
ethylene are expected to reach 800 \A00r 
000,000 Ib. Ethylene requirements by 
1960 should reach the same figure 1200F 
These demands include both high 
and low-pressure polyethylene. Pros gt 


pects for low-pre 
look very 


sure polyethylene 


promising. The growth in 4 


600Fr 

use of the low-pressure product com 
bined with the competition expected TOTAL 

600Fr PRODUCTION ty? yr 
from polypropylene may result in an F ; 
exc of high-pressure polyethylene 

Rd, 
facilities by 1960 P } 


Styrene 


The production of styrene jumped 1930 1935 1940 1945 1950 1955 1960 
to over a billion pounds in 1955, with 

Pig. 2 ETHYLENE OXIDE, total pro 
‘ 

nineti runner , ype) ane duction and amount used to make 
styrene plastics contributing predom ethylene glycol 
inantly to the demands. These end 


uses are expected to provide the major 


outlets for increasing styrene demands 
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Fig. 3—BTHYL ALCOHOL (95% by 
volume), total production and amount 


from ethylene 


big presents the production of 
1940 and the forecast to 


future 


sivyrene since 
1960. The 


tempered slightly by the prospects of 


demands have been 


MILLIONS OF POUNDS 


improved styrene plastics and syn 

thetic rubber based on methylstyrene 

It also is possible that styrene plastics wor 

may not be able to hold all of the 

market percentage in 1960 that they |A00r 

now enjoy. Even so, 1960 demands Pa 
for styrene are expected to reach 1,200F 

1,300,000,000) Ib. This quantity of 

styrene will require 416.000 000 Ib 


ot ethylene 


Ethyl Chloride 


Demands tor ethyl chloride have 
continued to increase annually since 400F 
1947. The manufacture of tetraethyl 
lead for anti-knock fluids ts the largest 200k 


strongly the 


outlet for ethyl chloride produc 


tion has grown 


past 


ten years. Fig. 6 shows the growth in 1930 1935 1940 1945 1950 1955 1960 
ethyl chloride production and the Fig. 5—GROWTH in styrene produ 
amount derived directly trom ethylene tion from 1940 to 1960 


Some 65,000,000 Ib of ethyl chloride 
ethyl 
demands 


was derived trom 


alcohol in 


Future will be tied 
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200F 
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od 
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Fig. 6—ETHYL CHLORIDE, total pro- 


duction and amount from ethylene 


In 1960 ethyl chloride requirements 
100,000,000 Ib and all 


closely to demands 


ure place a at 


this review, have not been considered 


but 65,000,000 Ib will come from individually, Such products include 
ethylene by hydrochlorination. Ethyl ethvlene dichloride, ethylene dibro 
ene requirements for direct conver mide and other halogenated ethylene 


sion to ethyl chloride in 1960 will be 


109 000,000) Ib 


derivatives. Growth prospects for these 
most 
of the products already discussed. To 


materials are in with 


keeping 


Other Uses meet these increased demands, ethy! 
ene requirements will increase from 
There are a number of other im an estimated 288,000,000 Ib in 1955 


portant ethylene chemicals which, for to 360,000,000 Ib in 1960 
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Total Demands 


In 1950 ethylene demands 


Ib 


were 


Demands increased 


1.§00.000.000 Ib and reached 2,900 
000,000 in 1955. The growth antici 
pated for the period between 1955 


1960 
rapid growth of the past 5 years, but 


and does not quite reflect the 


only minor slackening is anticipated 
It is estimated that demands for ethyl 
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Other Major 
Petrochemicals 


Supply: Going Up 


Demand: Going Up 


AUTHORITIES on each of the major petrochemicals 
have given PETROLEUM PROCESSING the supply-demand 
picture in their specialties for 1956 and beyond 

Here are the conclusions. The individual reports start 
in the next column 


AROMATICS: Growing output from catalytic reform- 
ing units is outstripping growing demand. Current needs 
for petroleum benzene will increase because of the drop 
in coke-oven benzene caused by the recent steel strike 


BUTADIENE: U. S. capacity will have to be expanded 
to about 1,115,000 t/yr by 1959 to supply GR-S rubber 
and other petrochemical needs. (See also special depth 
report on Synthetic Rubber, this issue, pp. 98-106) 


FORMALDEHYDE: Rapidly approaching supply-de- 
mand balance. But steady growth of demand over the 
next 20 years assures healthy future. Growth rate of about 
100 million pounds per year will accelerate 


CARBON BLACK: One of the two dark spots. Ship- 
ments in ‘56 and ‘S57 will not reach the 1955 peak level. 
Production is greater than demand, and carbon black 
stocks are starting to rise 


SYNTHETIC DETERGENTS: [hough 1956 sales are 
increasing, and should reach 2.8 billion pounds, the oft 
predicted leveling off point of 75% synthetics, 25% 


soups is neal 


PLASTICS: Only styrene will not be talking part in 
the almost 100% 
by 1960. The big influence on plastics’ future is expected 
to be the growing use of vinyls. (See also special depth 
report on Ethylene, this issue, pp. 107-109) 


sales increase predicted for plastics 


SULFUR: Mexican Frasch sulfur is providing serious 
competition for the growing production of sulfur re- 
covered from natural and refinery gases 


NIEFROGEN PRODUCTS: [he other dark spot. In- 
creasing capacity, combined with this year’s agricultural 
letdown 1s adding urgency to the development of natural 
geographic markets tor ammonia 
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Aromatics 


Cat Reformers Boost Supply 


Meet the Author 
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and Canada, receiving his M.A 
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Francisco. He is now vice presi- 
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Mr. Bramston-Cook 


NTEREST in aromatic chemicals is growing. The rea- 
| sons: Their increased production, and the rise of the 
catalytic reformer. The superior quality of aromatic 
derivatives is being recognized in many applications in 
plastics, synthetic fibers, paints and other surface coat- 
ings, pharmaceuticals, dyes, and so on 

Until World War II, the principal aromatic chemicals, 
benzene, toluene and xylene, were recovered almost en- 
tirely as a by-product of coke oven operations. Today, 
however, the petroleum industry is supplying the major 
share of the aromatic hydrocarbons produced in th U. S.; 
over 50% of the total benzene output, around 75% 
of the toluene, and over 90% of the xylenes 

lotal production of the three basic aromatics from 
petroleum sources in 1955 was 2,460,359,000 Ib, a gain 
of 7.5% from 1954, as reported by the U. S. Tariff 
Commission. Total sales last year were 1,716,589,000 
lb, a gain of 17.1% from 1954. (See table.) Total value 
of sales in 1955 was $75,063,000, an increase of nearly 
15% from the total 1954 sales value of $66,277,000 
The unit sales value for benzene remained 6¢ |b in both 
years, and for toluene and xylenes, 4¢. The latter value, 
however, may give the chemical industry a false picture, 
because the solvent grades of toluene and xylene cost 
nearly S¢ Ib delivered. Moreover, in large lots, xylene 
isomers range from about 6¢ |b for orthoxylene to about 
25¢ Ib for metaxylene 


Production and Sales of the Basic 


Aromatic Hydrocarbons from Petroleum 
for Chemical Conversion 1954-1955 


(Reported by Chemical Division of Lt 
(1000 Ib) 


S$. Tariff Commission) 


Production 

% Gain 

1955 1954 1954-55 
Benzene (except motor grade) 722,650 673,715 7.3 
Toluene 1,038,290 889,687 16.7 

Xylenes mixed 699,455 726,041 1.7 Loss 
Total 2,460,395 2,289,443 1.5 

Sales 

Gain 

1955 1954 1954-55 
Benzene (except motor grade) 421,236 379.049 17.5 
Toluene 713,075 677,461 §.3 
Xylenes mixed 482,278 409,901 17.7 
Total 1,716,589 1,466,411 17.1 
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Continued growth in 1956 in the production of aro- 
matic petrochemicals is indicated in Tariff Commission 
data for selected organic chemicals. While sales data are 
not yet available, if the steel strike continues, reducing 
the output of coke oven aromatic chemicals, demand 
for petroleum aromatics will be increased this year 
Benzene will be most affected 

For the first four months of 1956 output of benzene 
from petroleum refineries was 275,922,436 Ib, nearly 
20% larger than the 229,901,916 Ib produced in the 
same period in 1955. Toluene production, except that 
from coke ovens, was 332,298,096 Ib in the first four 
months, nearly 14% larger than in 1955. Output of 
xylenes from both coal tar and petroleum sources was 
303,795,698 lb, about 14% larger than the 267,2 
lb produced in the same period in 1955. Probably the 
most dramatic developments in the last ten years are the 
large scale production of commercially pure xylene 
isomrs, the vast impact of benzol-based synthetic de 
tergents and the cumene process for phenol 

A recent development among the aromatic petrochem 
icals is vinyl toluene, a monomer in which tolune ts the 
aromatic base material. This product first became avail 
able in 1954 and shows promise of becoming a useful 
addition to the field of plastics materials. It can be used 
in latex type paints, synthetic rubber and plasting mold 
ing compounds among other uses 

The epoxy sesins are another new development stem 
ming from aromatic raw materials. Sales of epoxies 
in 1950 were 2 million Ib; today they are around 28 
million Ib and growing rapidly. Applications include 
strong and durable furniture and appliance finishes, coat 
ing for concrete, can linings, etc. Their excellent bond 
ing properties open another field of usefulness 


Butadiene 
Big Demand Means More 


Capacity 


Meet the Author 


George F. Hornaday, Assis 
tant Process Sales Manager, 


Houdry Process Corp., Phila- 
delphia, is a native of Indiana 
He received his B.S. in chem- 
ical engineering at Purdue Uni 
versity, and joined Houdry in 
1940 as Assistant Manager of 
Shortly after 
Pearl Harbor he was assigned 


Development 


to development work on the 

use of the Houdry dehydro 
Mr. Hornaday 

genation process for the single 

step production of butadiene from normal butane 

for the synthetic rubber program. In 1952 he joined 


the commercial department of the company 


NUSUAL. interest has focused on the expansion of 
| butadiene production since the sale of the govern 
ment butadiene plants to private industry in 1955. Most 
of the purchasers have invested additional money to 
increase production by eliminating “bottlenecks” in exist 
ing equipment 

In addition to this expansion, other companies are 
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building new facilities for the production of butadienc 
and butenes from normal butane. During the past year 
the Houdry Process Corp. has licensed units in_ the 
L. S. capable of producing 250,000 of butadiene 
from normal butane At the beginning, several of these 
plants will produce butenes as well as butadiene. It's 
estimated that these units will produce 225,000 W/ yt 
of butadiene and 118.000 t'yr of butenes. The butenes 
used for alkylate production or will be charged 

to existing butene dehydrogenation units. Construction 
of these plants will be completed by mid 1957 

Ihe reason that all of the announced new plants are 
using normal butane as a feed stock is the relatively 
large supply of normal butane compared with normal 
butenes. and the lower cost of normal butane. In addi 
tion, the purification of the butenes prior to dehydrogena 
tion is more costly because of the high investment cost 
and larger utility requirements 

If normal butane is available at 5.5é/ gal and normal 
butenes are available at | Se/wal, the teed cost for a 
pound of butadiene is less by about 2-2.5¢ per pound 
of butadiene when using normal butane. Indications are 
that there will be litthe change in this price ratio for 
several years. Butane prices should be fairly stable be 
cause of the large suppl Butenes will be in) limited 
supply because of their value in the production of al 
kvlate for use in aviation and motor yasolines, as well 
as the production of “cat pol for motor gasoline blend 
ing. The trend towards higher octanes will increase the 
value and decrease the uppl of butene: 

if the information presented in “The Rubber Require 
ments and Resources of the United States” report from 
the Office of Defense Mobilization is used as a basis 
for a forecast and is corrected tor increased butadiene 
expansion that has been announced, it appears that buta 
chem expansion of at least 235,000 tyr will be made 
by 1959 in addition to the expansion that has been an 
nounced [his expansion ma he even larger if the 
uses of butadiene in other petrochemicals develops a 
According to vovernment estimates, the an 
nual capacity of the GR-S plant vill reach 1,285,100 

1959. This would require 


approximatel 1.025.000 tons of butadiene 


expected 


in annual capacity of 


[he government timated butacien ipacitly in 
118.000 t/yr and additional plants totaling 144,000 
vr have been announced recently. The revised esti 
mate is 861,000 t/ yr of butadiene capacity by the middle 
1957. Since only 92° of the butadiene production 
been used in GR-S rubber, onl 92 OOO tons of 
butadiene are available for thi purpose thereby re 
quiring an additional 233,000 tons of butadiene capacity 
by 1959 to satisfy the estimated requirements of the 
(cR-S plant at that time 
An accurate forecast of butadiene production in the 
( S. is made more difficult because of the potential 
demand tor yvnthetic rubber in foreign countri 
Any decrease in the price of butadiene resulting from 
the new efficient and more economical butadien plant 
using normal butane as a feed stock would tend to lowe! 
the manufacturing cost of synthetic rubber and incre 
its sc. Che pel the 
of a ompanie using 
ing block vw other product I hes 


terially in the demand of butadiene 


| 
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Formaldehyde 


Supply, Demand Grow in 
Balance 


Meet the Author 


I. G. Davis graduated (B.S. Chemistry) from 
the University of Maryland, and joined Celanese in 


1933 as Chemist at the Corporation's Cumberland 
Md., plant. He was appointed product development 
manager for the Chemical Division in 1947, and 
in 1950 was appointed to the Chemical Division's 
sales staff as district manager for the midwest 
Three years later (March, 1953), he was promoted 
to product manager for intermediates (including 
formaldehydes) at the firm's Chemical Division 
administrative headquarters in N. Y 


YORMALDEHYDE today is rapidly approaching a 
| supply-demand balance. Available lt S. capacity, 
already more than adequate for present demand, will be 
approximately 2,500,000,000 Ib annually by the end of 
1956, but an estimated actual production for the year 
will only be about 1,400,000,000 Ib. This difference in 
figures could mean a glutted market except that nearly 
halt of the total capacity (2.5 billion pounds) is in the 
hands of producers who have captive requirements 

Of the seventeen listed producers, all but one utilize 
methanol as the raw material source. Celanese, with 
the second largest output in the U. S. (DuPont first), 
oxidizes selected petroleum hydrocarbons (chiefly pro 
pane, butane) with air at low pressures 

The in-plant requirements of at least twelve of the 
producing companies remove them to a complete or 
partial degree from external activity on formaldehyde 
so that the competitive market narrows down to about 
half of the total list. Because of the wide geographical 
distribution of producing sites (from Texas to the Mid 
West, West Coast and the East Coast) and to the low 
selling price of this chemical, the physical distribution of 
product to consumer has called upon all the skills and 
facilities offered by technical personnel and modern 
shipping techniques 

Coastal tankers and river barges compete with rail 
road tankears and highway tanktrucks to maintain profit 
able operations for the producer and deliver specification 
material to the customer 

The steady growth of formaldehyde demand over the 
next twenty years seems assured on the basis of pro 
jected markets for phenolic, urea and melamine resins, 
pentaerythritol, glycol and miscellaneous chemical prod- 
ucts. The current growth rate of about 100,000,000 
lb/ yr is not yet in its steepest climb according to the 
estimates of forecasters such as the President's Materials 
Policy Commission 

Phenolics and ureas alone account for nearly half of 
the total formaldehyde consumed annually, and the end 
use pattern is growing constantly, particularly in ad 
hesives for the plywood, building and furniture markets 
One of the newest developments is “particle board,” 
which ts made from resin and wood chips, shavings, etc 
In addition to saving many trees, this product is lower 
priced than wood, yet fills many of the requirements 
of lumber tor structural and decorative purposes in many 
fields 

The demand tor molded plastic products continues 
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to take huge quantities of phenolic, urea and melamine 
molding compounds 

Pentaerythritol for resins in the surface coatings field, 
and ethylene glycol account for the two next largest 
segments of the formaldehyde use picture 


Hexamine, textile treating resins, leather chemicals, 
embalming compounds and miscellaneous chemical de- 
rivatives, including the new urea-formaldehyde fertilizers 
account for the rest of the total demand 

As the demand for formaldehyde keeps growing and 
new supply sources are established, marketing and con- 
suming practices are also changing. The largest volume 
market is still formalin, the 37% aqueous solution, but the 
trend is shifting toward higher concentration solutions 
(44, 45, 50%) to avoid paying freight on water, to 
economize storage space, and to achieve higher process 
efficiencies 

Several formaldehyde producers have encouraged new 
industrial approaches for improved resin manufacturing 
by offering new or up-graded types of formaldehyde con 
taining materials; e.g., Celanese with large-volume, low 
cost paraformaldehyde (the linear polymer), “Formcel” 
solutions (formaldehyde in selected alcohols), and [ri 
oxane (the anhydrous trimer), Nitrogen Division of 
Allied Chemical and Dye Corporation with their UF-85 
complex (a liquid mixture of formaldehyde, urea and 
water) 


Carbon Black 


Demand Is Lagging Supply 


Meet the Author 
Alan F. Beede has _ been 


associated with Godfrey I 
Cabot, Inc., since 1943. He 
originally served the company 


as assistant to the treasurer. In 
1950 he organized and became 
director of the Economics De- 
partment. Mr. Beede received 
his B.B.A. trom the Univers- 
ity of Washington and his 
M.B.A. from the Harvard 
Graduate School of Business 
Administration 


Mr. Beede 


¥ARBON BLACK shipments from U. S. plants for 
A both 1956 and 1957 promise to be substantially 
below the peak level of 1955. Present production and 
potential production in the form of both unused and 


Carbon Black Demand 


Figures in Millions of Pounds 


Actual stimated 
1955 1956 1957 
U.S. Plant Shipments to Domestic Market 1374 120 1250 
U. S. Plant Shipments to Overseas Markets 454 400) 9) 
Total U. S. Plant Shipments 1828 1630 1640 


Non-U. S. Plant Shipments to All markets 
Estimated 


777 ‘ 


2 40 


Total Free World Shipments 2105 1970 0) 
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newly constructed facilities is greater than demand, and 
stocks are rising 

The pattern of demand shown below is one of rela 
tive stability for the Free World, comprising a decline 
in the domestic market and an increasing consumption 
in Overseas markets through 1957. A larger proportion 
of shipments overseas will probably be supplied by plants 
eulside the 

Carbon black capacity in the U. S. by the end of 
1956 is estimated at 2,277,000,000 Ib. Certain proposals 
for additions to U. S. capacity both by new entries into 
the industry and by present producers have recently 
been shelved. Abroad, however, capacities of existing 
plants have been enlarged in Canada, in the U. S., and 
in West Germany. New plants are, or will shortly be 
under construction in France, Australia and Brazil 

Ihe government of India is seriously investigating 
the establishment of a carbon black plant in that country 
fotal world carbon black capacity by the end of 1956 
is estimated at 2,667,000,000 Ib. A year later the po- 
tential should approximate 2,830,000,000 Ibs and, of 
the 166 million-pound increase, only slightly more than 
one-third is scheduled to take place in the | S 

The effect during 1956 and 1957 of additional for 
cign capacity will probably be to depress shipments 
from U. S. plants to overseas markets. Over the longe: 
term, however, exports from U. S. plants will probably 
rise, surpassing the all-time peak of 1955. The reasons lie 
in a rapidly growing overseas consumption of rubber 
and carbon black 

None of the planned new capacity will produce channel 
blacks. It now seems that the U. S. demand for these 
blacks may decline even faster in the future than it has 
in the past because of the growing acceptability of oil 
furnace grades for truck tire natural rubber formula 
tions. In the past, this has been an end use reserved 
tor channel blacks. The relative decline has been steady 
and significant as shown by the percentage of channel 
blacks to total U. S. plant shipment 

1953 1954 1955 

29% 28% 25% 

Channel black producers have been faced with rising 
gas costs. As old, long-term contracts with low prices 
have expired, they have been forced to compete with 
other users of gas at field prices ranging from 12 to 
1S¢/met. Production of channel black from such high 
cost gas 1s uneconomical at present prices 

Ihe Bureau of Mines reports that the average value 
of gas used in the manufacture of carbon black has risen 
nearly eight-fold from the period 1941-1945; it is esti 
mated that the 1956 average price will be ten times the 
1941 price 

Despite the pressure of higher gas costs, channel 
black prices were included in an adjustment of the 
carbon black price structure that occured in the spring 
of this year. On January |, 1956 and again in May 
price reductions were made for oil furnace grades, where 
the pressure of excess Capacity is most pronounced From 
an orderly adjustment of both the base prices on large 
volume oil grades and the premium charged for pack 
aged shipments, price reduction spread widely to include 
blacks made from gas, by both the channel and furnace 
processes. Because of the importance of raw material 
costs in the manufacture of carbon black, it seems rea 
sonable to expect either a tendency to terminate produc 
tion of gas blacks or an upward adjustment of pric 

The rubber industry continues to be the dominant user 
of carbon black—-the Bureau of Mines reports that ap 
proximately 94° of all black is destined for rubber 
manutacturers and 6°* for other markets. There seems 
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little reason to feel that rubber will be displaced from 
its commanding position. Carbon black markets other 
than rubber may increase importantly, but not suffi 
ciently to change the well-established pattern of carbon 
black consumption 


Synthetic Detergents 


Sales Are Climbing to Plateau 


Meet the Author 

Dr Donald Price, consult 
ing chemist, New York, studied 
at Columbia; recived his Ph.D 


in synthetic organic chemistry 
in 1930. He carried on Post 
Doctorate Research in Eng 
land, Germany and Austria, 
and taught at Columbia. He 
was Technical Director, Oakite 
Products, Inc New York, 
1945-54, before becomming a 
consultant. He is the author of 


Dr. Price 
35S U. S. and foreign patents 


PEYHE FIVE-YEAR-OLD boom in synthetic detergents 
| continues. Sales of finished detergents increased 
12°% in 1955 to a new high of 2.6 billion Ib, while soap 
sales decreased 7°. The synthetics have now captured 
62° of the market and are fast approaching the often 
predicted levelling-off point of 75% synthetics 25% 
soap 

Many factors have contributed to the phenomenal 
growth of the synthetics, chief of which are: the con 
tinued introduction of new products, such as liquid and 
controlled suds” detergents, and the aggressive adver 
tising of the major soap companies. Prophecy is risky 
in such a fast-moving field; but it seems safe to predict 
that the synthetics will have taken 75% of the soap and 
detergent market by 1960. Whether or not soap and 
the synthetics will level off on a 25% -75% basis remains 
to be seen 

Sources of raw materials for the production of syn 
thetic detergents are fats, coal tar and petroleum, with 
petroleum taking the lion's share. More than 50% of all 
the synthetics produced consist of alkyl aryl sulfonates 
largely made from benzene with a side chain averaging 


twelve carbon atoms 


Sales of Finished Synthetic Detergents 


(Data from Assn. of American Soap and Glycerine Producer 


(Billion th) 


~ 
R 
LLL 
1950 1.249 1943 144 
19S] 1.434 2.35% ; 
19S. 1.749 044 
1956 ‘(bst.) 2800 


It has been estimated that 22 million gal of benzene 
were consumed to make dodecyl benzene in 1955 and 
that this year will see a 5-10% increase in its use for 
this purpose. Petroleum-derived benzene certainly gets 
a substantial share of the market. The alkyl side chains 
of the alkyl ary! sulfonates are either made from straight 
chain petroleum hydrocarbons or polypropylene, another 
petroleum derivative 

[he non-ionics are the fastest growing detergents 
Ihey are made by reacting compounds containing an 
active hydrogen such as fatty acids, rosin acids, fatty 
alcohols and alkyl phenols with ethylene oxide so as 
to build up a polyoxyethylene chain. One reason for 
their steady growth is their versatility. By varying the 
length of the ethylene oxide chain, solubility, detergency 
foaming and other properties can be widely varied; be 
sides they can be sulfonated. The petroleum industry 
shares in the growth of the non-ionics, not only through 
the alkyl phenols but through the increased use of 
ethylene oxide 

Accurate estimates of the production of synthetic 
detergents according to type are extremely difficult to 
make. the U. S. Tariff Commission publishes figures 
for the production of surface-active agents on the 100% 
active basis, but many substances are included which, 
strictly speaking, cannot be considered synthetic deter- 
gents. Nor is there a breakdown into the major classes, 
anionics, cationics and non-ionics 

A study of government figures, as well as of those from 
other sources, seem to justify the breakdown of current 
production approximately as follows: alkyl aryl sulfonates 
alcohol sulfates 15%; 
1.5%; all others 8.5%. During the last few years the 
production of alkyl aryl sulfonates has shown a mod- 


non-ionics 25%; cationics 


erate but steady growth, that of the alcohol sulfates has 
been quite small, whereas the non-ionics have gone ahead 
by leaps and bounds 

Hy far the largest share of synthetic detergents (about 
80% ) goes into household consumer products, divided 
into granular package products and liquids used largely 
for dishwashing. It was recently estimated that the liquid 
detergents would reach 150 million Ib in 1955 or about 
7% ot the household market. The remaining 20% of 
synthetic detergents go to industrial users in several 
dozen industries, with textiles leading the parade 

Ihe industrial markets have shown a steady growth 
for well over twenty-five years, but they are now eclipsed 
by the vast consumer market that has grown up en- 
tirely since World War Il 

New developments in household detergents are syn- 
thetic bars and all-purpose liquid detergents. Several 
synthetic bars have been test-marketed but so far they 
have not given soap bars really serious competition. The 
problem is a difficult one; the synthetics do not lend 
themselves well to the solid bar form, The chances are 
that cake soap will be around for a long time to come 
It is a different story with the all-purpose liquid de 
tergents. There are several being sold in limited markets 
and they seem to be doing well 

Ihe all-purpose liquids compete directly with the 
heavy-duty, all-purpose package products, so that the 
detergent producers will be competing against themselves 
Liquid detergents have certain advantages, however, the 
most important of which is that they can be readily 
metered, It is rumored that at least one manufacturer 
of washing machines plans to put metering devices on his 
new models 

The impending battle between all-purpese liquid and 
all-purpose solid household cleaners is unlikely to affect 
the petroleum industry's share of the market for de 
tergent raw materials, because the same or even greater 
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Plastics 
Sales Should Double by 1960 


Meet the Authority 


After the first world war, 
Gordon Brown joined the Con- 


densite Company of America, 
which was merged in 1922 
with the Redanol Products 
Company and the General 
Bakelite Company to make the 
Bakelite Corporation 

Mr. Brown has been with 
Bakelite ever since. His present 
position is vice-president in 
charge of markei research of 
Bakelite Company, a division 
of Union Carbide and Carbon Corp. 

In 1937 Mr. Brown founded the Society of the 
Plastics Industry and served as its president in 1951 
and 1952 


Mr. Brown 


REDICTIONS that the use of petrochemicals in plas- 
tics will double by 1960 are borne out by the growth 

data on seven principal types of petrochemicals supplied 
PETROLEUM PROCESSING by Gordon Brown, vice presi- 
dent of Bakelite Co., New York. The list includes the 
fast growing and large volume vinyl resins and poly- 
ethylene 

The data compares sales of the plastic materials in 
1955, 1956 and 1961. The volume of sales is expected 
to increase almost a third from 1955-57, and over 98% 
from 1955 to 1960. A moderate decline in sales is an- 
ticipated in styrene only, because of the advent of the 
new type polyethylene compounds. Detailed data ts given 
in an accompanying table 

“The outstanding developments under way at present 
that will affect the plastic future are the increasing use 
of vinyls resulting from reduced selling prices and from 
improved compounds of many types,” stated Mr. Brown 
“Principal among the compounds having a most oppor 
tunistic future are vinyl acetate emulsions for use in 
protective coatings 

“The future of polyethylene is expanding both be- 
cause of the great versatility of the material in its present 
forms and because the ‘high density’ type, which is 
stronger and more rigid, will further increase the pos- 
sibilities of use. It is the advent of the latter type of 
material, which in our estimate, will affect adversely the 
future of styrene compounds. Such is the ingenuity of 


Estimated Growth Rates for Seven 
Principal Plastic Materials 
(Million th) 


“> Gain 

1955 1957 1961 1955-61 
Vinyl Resins 1,068 1,538 2,721 155 
Polyethylene 297 725 1,379 164 

Polystyrene 1,042 1,039 960 & Loss 
Phenolics 446 487 SR? +1 
Polvesters 52 64 96 
Fluorocarbons 1.6 2.1 6.4 
Epoxies 18 29 sy 228 
Total 924.6 $803.4 
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chemists. however, that we may find ourselves in anothet 
year or two re-estimating styrene to have a more opu 
mistic future than we presently anticipate 

The polyesters are enjoying 4 considerable expansion 
i a great variety ot applications and our estimate for 
their future expansion ts based not only on these present 
uses but also on increased uses that will come from im 
proved materials having greater outdoor durability and 
greater heat resistance. The epoxy resins are expected 
to be used more in unusual and superior types of surface 
coatings having both chemical and heat resistance, but 
they will also find great growth as casting resins and 
“us adhes ves 


Sulfur 


Markets. Methods Face Test 


Meet the Author 


Seymour Schwartz, consult 


ing engineer, New York, was 
born in Brooklyn in 1917. He 
studied at Polytechnic Insti 
tute of Brooklyn and the Ih 
nois Institute of Technology 
receiving a degree of M. S. in 
Ch. E. from the latter in 1940 
He studied for a doctor's de 
gree at Virginia Polytechnic 
Institute and Brooklyn Poly 
technic. After working for two 


Mr. Schwartz 


chemical companies, where he 
specialized in sulfur design and evaluation prob 


lems, he formed his own company in 1952 


y! 1ROCHEMICAL firms recovering sulfur trom hy 
| drogen sulfide, ie., the producers of Frasch process 
sulfur, are embroiled in the cross-currents of the sulfur 
industry because of competition from the Mexican pro 
ducers. As a consequence, emphasis in sulfur recovery 
has shifted from day-to-day production difficulties to 
the shifting of more complex economic problems 

In the past, the incentive of high sulfur prices was 
a potent driving force to convert flared hydogen sulfide 
to a salable producet at a good profit Refiners and 
natural gas plants rushed to get into production. At the 
start their main difficulties were operational problems 
foday they are concerned with sulfur production trends 
plant expansion and poilution problems, higher operating 
and maintenance costs, lower prices and lower profits 

Production of recovered sulfur, nearly all of which 
is derived from hydrogen sulfide in natural gas or waste 
refinery gases, has shown a steady growth from year to 
year. Starting with the sulfur-shortage years of 1950 
1952, as shown in Table |, production has increased 
rapidly Last year’s record of 401,650 tons ts expected 
to be topped this year by 12%. In 1958 recovered sulfur 
production is expected to reach 686,000 long tons, up 
70% from the 1955 figures 

Unlike Frasch sulfur, the output of recovered sulfur 
at smaller plants is usually contracted for before the 
plant is built, and a good selling price, tied to the Grult 
Coast quotation for bright yellow sulfur, ts almost al 
ways assured. Large plants, particularly those located 
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n industrialized areas and within range of low-cost trans 
portation from Gulf ports are in a vulnerable spot 

the growing production of recovered sulfur, including 
new production from) plants shown in Table Il, and 
stiff competition in the Frasch industry are accentuating 
the problems ol the petrochemic il sulfur producers 
Nearly all producers therefore. are faced with the prob 
lem of formulating a production and marketing policy 
to suit their particular needs. These require consideration 
of plant location and new capacity factors, competitive 
sources, pollution, et 

Another source of concern to sulfur plant operators ts 
the higher costs of increa ed maintenance high costs and 
losses in sulfur solidification and transport and most 
important of all, a growing awareness that the concentra 
tion of hydrogen sulfide and sulfur dioxide in the exit 
yas, as indicated by conventional methods, is a poor! 
indication of plant ethciency 

Ihe pinch caused by aging plants and lower selling 
prices has brought new studies by maintenance supe! 
visors. Cost reductions have resulted trom the use of 
alloys, minor changes in equipment and operating con 
ditions, reduction of fouling, and control of plant upsets 

More sulfur is being shipped in liquid form. Where 
this method ts not entirely feasible, sulfur solidification 
belts flakers and second hand soup drums are he inp used 
More economic stockpiling methods include the use of 
mechanical methods for liquid and solid handling, and the 
melting down of solid sulfur piles in place 

In the recent past, sulfur plan managements were con 
tent to judye the efficiency of then plant by the concentra 
tion of HS and SO. indicated at the stack. Because these 
constituents react with one another in the presence of 
vater to form elemental sulfur, stack concentrations 
tend to run low, and indicated conversions to run high 
Many a superintendent concluded that his plant) was 


Table |—Production of Recovered Sulfur 
in the U. S. 


Long long 
Year fons Year 
19S) 139,45 19S] 
1% 401.650 
$680 00K 849.700 

ORG OO] 
incl, S. Burea { Mine 


Table Il—New Production cof Sulfur 
Recovered from HS 
Long lons 


Company per Day 
Phallig Chen il Co Andrew ount lexa oo 
Han k Che il Wil n, ¢ { 100 (e) 
Gulf Oi ¢ Port A a | 6% (e) 
ental Oil ¢ M 
N hern Oil ¢ iM 
I Water Oni ¢ Le re Cit Le in 
Jeff Lake Sulphur ¢ Fort St J ¢ 
British A rican Oil ¢ V her Creek, A rta 


. 


doing well enough to hardly warrant further improvement 
These so-called conversions ranged from 93 to 99% 
but actual recovery, based on sulfur in the acid gas and 
elemental sulfur in the collection pit, often were well 
below these figures. Many have ranged to below 90% 
Ihe discrepancy is attributed to inadequate analytical 
methods and techniques 

In one medium size plant, tests by operating personnel 
indicated conversions in excess of 102%. After tests 
were carried out by the main office engineers and only 
99.5% conversion was indicated, the management was 
satisfied until actual recovery of elemental sulfur was 
found to be way below this figure 

Perhaps in the future the recovery of sulfur will be 
looked upon as more than a part-time problem instead 
of an adjunct of a larger operation, and that the profit 
on sulfur may warrant greater consideration 


Nitrogen Products 


Ammonia Needs Markets 
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"Pe producers of synthetic ammonia and other fixed 
nitrogen products are facing greater marketing and 
pricing problems than they have faced for many years 
Oversupply of nitrogen materials has been accentuated 
by the agricultural consumption slump coinciding with 
the capacity jump resulting from completion of new 
facilities. Although this condition was foreseen, decision 
in favor of plant construction was made because 

|. The market, particularly in agriculture, was grow 
ing rapidly, 

2. Fach producer believed that the output of one 
facility represented such a small fraction of the total 
consumption that it could find its way into the market 
without upsetting the established pattern; and 
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3. Geographical factors based on freight absorption 
have favored entrance of plants designed primarily to 
serve localized needs 

The U. S. consumption of fixed nitrogen is expected to 
continue to grow, although at a rate considerably less 
during the next five years than of the last five years 
Consumption of fixed nitrogen in the four general cate- 
gories of agriculture, industry, military and exports has 
grown from 1,940,000 tons in the 1950-51 fertilizer 
year, to an estimated level of 2,850,000 tons in the 1955 
56 season just ended. This represents a 910,000-ton in 
crease in consumption in five years. We estimate that 
consumption in 1960-61, five years hence, will be ap 
proximately 3,450,000 tons, an increase of 600,000 tons 

During this ten year period of 1950-60, agriculture 
will increase its share of nitrogen usage, accounting for 
64% in the 1950-51 season, 68% in the 1955-56 season, 
and an estimated 70% in the 1960-61 season 

The supply of fixed nitrogen in the U. S. comes from 
four main sources: synthetic ammonia, by-product am 
monia, natural organics, and imports. Of these four 
synthetic ammonia is by far the most important, and 
the only realistic area for expansion. By-product am 
monia and natural organics represent essentially a fixed 
quantity, and imports are expected to be reduced in 
the face of impending oversupply coupled with increased 
needs in the countries now exporting to the U. S 

In the 1955-56 fertilizer season, synthetic ammonia 
capacity was larger than total nitrogen consumption by 
something over 100,000 tons. When other sources of 
fixed nitrogen are considered, overcapacity was at least 
25%. Synthetic ammonia capacity now in existence, plus 
imports, natural organics, and by-product nitrogen, al 
ready exceeds the estimated total demand five years hence 

Despite the continuing prospect for oversupply of 
nitrogen products, several companies are planning to 
build new facilities. Total U. S. ammonia capacity Jan 
1. 1956 was 3,719,000 tons, 3,065,000 tons for nitrogen 
By the end of 1956 ammonia capacity will be 4,570,000 
tons, nitrogen 3,765,000 tons. Some 500,000 tons addi 
tional ammonia capacity ts either financed or proposed. 

The ratio of nitrogen used in mixed fertilizers to 
nitrogen used for direct application has decreased since 
1947, when mixed fertilizers represented about 60% 
of total agricultural nitrogen, and straight nitrogen ma 
terials represented 40°. by 1950, half of the nitrogen 
was contained in each of these forms, and by 1960, 
60% of fertilizer nitrogen is expected to be in the form 
of straight materials 

Ammonium nitrate 1s an important form of fixed 
nitrogen, and its use has been growing each year. De 
mand for this product is expected to increase because 
of its high nitrogen content, which reduces freight and 
handling costs per unit of nitrogen. The producers of 
urea, a product containing about 30° more nitrogen 
than ammonium nitrate, are now trying to captahze on 
this same factor. If the price of urea is reduced to a 
level comparable with ammonium nitrate on the nitro 
gen basis, it will undoubtedly cut into the sales of am 
monium nitrate 

The other agricultural chemicals derived from natural 
gas and petroleum are negligible in the total petrochem 
icals picture. Examples such as ethylene oxide going 
into ethanol amines for 2,4-D esters, and chlorinated 
cyclopentadiene for insecticides are small compared with 
consumption in such major outlets as rubber, plastics, 
surface coatings, and solvents. General improvement 
occurring in the agricultural chemical field should, of 
course, be reflected in large usage of products such as 
benzene, ethyl alcohol, ethylene dibromide and cyclo- 
pentadiene. 
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Petrochemical Industry — 1956 


PETROCHEMICALS 


Construction—Over $1-Billion 


Fifth annual study shows 197 companies with 


( VER $1-billion is currently being 

invested in new facilities to make 
petrochemicals in the U.S 
Canada, 


and 
PETROLEUM 
annual 


according to 
fifth 
petrochemical plants 

rhe completed just 
press time for this issue, also showed 
that 

@ There are 
and 362 petrochemical plants in the 
two countries in operation 
struction, or 


PROCESSING'S survey of 


study before 


now 197 companies 
under con 
This is 
10 companies and 35 
plants (+-9.7% ) more than the figures 
showed last year 

e@ Of the 197 
petroleum firms or their subsidiaries 


being planned 
(+-5.3%) 


companies, 59 are 
86 are petrochemical companies, 49 
are chemical, and 3 are joint ventures 
of petroleum and chemical firms 

@ There are 56 entirely new plants 


under construction or planned, repre 


senting an estimated 
of $539-million 

In 
ects at existing plants are 


new investment 


addition, 59 expansion proj 
planned o 
under way, for an estimated 
ment of $509-million 

@ Project since the 
last survey by PETROLEUM PROCESSING 


invest 
completions 
a year ago number 

@ New being re 
ported in the petrochemical industry 
total | Some 


new companies 


40 plants 
companies now 
since the 1955 survey 
of these are brand 
months 


that 


established during the past 12 


others are existing firms have 


gone into petrochemicals 

It should be pointed out that it is 
impossible to make a fair comparison 
within 


of trends segments of the in 


dustry from year to year This is be 


cause shifts and transitions have taken 
place that necessitate continuous up 
and reclassification of some 


dating 


362 plants—operating, building, or planned 


plants or companies as chemical firms 


merge with or purchase petroleum 
firms, or vice 


Another 


overall 


versa 
that 
picture is the 
that 
and 


factor changes the 


dropping of 
have been 


certain may 


definite a 


projects 


completely firm year 
ago 

Details on the entire petrochemical 
industry are provided in the follow 


ing pages. Information in this direc 


tory has been furnished by the in 


dividual with 
data trom other 


A new 
the alphabetical 


companies, augmented 
SOUTCES 

feature has been added to 
which 


products list 

begins on p. 133. As at did in 
this 
ported in the 
this year the 
description of 
listed (kor 

it bottom of 


index lists all petrochemicals re 


directory. In addition 
index provides a briet 
most of the products 
box 


further details see 


this page.) 


Petrochemical Plants in the U.S. 


AETNA OIL CO 
Remarks: A it 


leve 


ALLIED CHEMICAL G DYE CORP 
Barrett Division 
Frankf re 
Hydrocarbon raw materials 
Re 


Products and output 
Personnel: |} 
). T. Keating, chief eng 
ALLIED CHEMICAL G DYE CORP 
General Chemical Division 


Hydrocarbon raw materials 


Products and output 


Personnel v she 
hief engr 
Remarks: Fetinery 


‘ ‘ 


ALLIED CHEMICAL G DYE CORP 
General Chemical Division 
Richmor ‘ 


Hydrocarbon row moterials 
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Refinery gases 
Products and output 
Personnel 


Remarks 


ALLIED CHEMICAL G DYE CORP 
National Aniline Division 


Hydrocarbon raw materials 


Products and output 
Personnel: 

H 


Who Makes What Petrochemicals 


plus descriptions of 300 petrochemicals 
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ALLIED CHEMICAL G DYE CORP 
Nitrogen Division 
Hydrocarbon raw materials 
Products and output 
A 


Personnel 
‘ 


ALLIED CHEMICAL G DYE CORP 
Nitrogen Division 
Hydrocarbon raw materials 
Products and output 
An 
Met 


For any 
Personnel 


ALLIED CHEMICAL G DYE CORP 
Nitrogen Division 


Hydrocarbon raw materials 
Products and output 


Personnel 


4 
A 
wer 
3 tet te nounce f 
company § doing f t plant researct 
5 Novikot? ef eng 
Re 
7 
mg f Mack 
ret. eng 
St j 
For your rive ce w iting monu Barret fr, mor, ¢ 
ton‘, er wry « rt ite 
| WwW. f this directory 
nm addit t the flex ‘ 
lent ref « 
j 
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Nitrogen Division 


Hydrocarbon raw moterials 


Products and output 
Arne 


Personnel: A. Ernst. mar 


” 


Pr on 

Personnel 
‘ 


Remarks: © ruck 


tie re event 


vA Jue 


Hydroc raw moterials 


Products ond output 


Met 
tetrachloride 
Personnel WV f Dugar 
perinte lent 


ALOX cone 


w York 


Hy droc row mate rials 


Produc ts and output 


Approximate investment 
Hydrocarbon raw materials 


Products end output 


AMSRICAN ort co 


erben row materials 


Products end 


re 

fle 

het wie 
Personnel: F now 


Apprenimete 
Hydrocarbon raw materials 
But en 


Products and output 


te 


ATLANTIC REFINING co 


investment 
Hydrocarbon raw materials 


Pet nf tior 


4 ' } 

"4 

" ett tyrene 
Personnel rf et moa 

Remarks torte 


14.000 
Personnel NV. MacFarlar 
er fie te 
ent, &. W fel. plant 
Remarks 


AMERICAN CYANAMID CO 


att 
tet /y 
Personnel eltmmar 
ent 
Remarks y taker 
A ) Ltd 
ox 
at 
tive for 
fis fis et tue 
f the new « 


u 
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ALLIED CHEMICAL G OYE CORP 


ALLIED CHEMICAL G DYE CORP 
Semet Solvay Division 


ALLIED CHEMICAL G DYE CORP 
Solvay Process Division) 


pr 


AMERICAN SYNTHETIC RUBBER CORP 


9 
ef 
10 
Hf 
2 
‘ 
by 
rv 
3 
Turner 
tions 


15 


Products and 
Ammon ton/ys 

thetic jeter jer 

Personnel: haw, manager 


ATLANTIC REFINING CO 
Atre 

Mydrecorton raw materials 
etr fract ns 

Products ond output 

thet: letergents 


Personnel: 


ATLAS POWDER CO 


Stews wt, 


Approximate investment: 
Hydrocarbon raw materials 
Petrole 
Products and output 
Ammor 
Remarks ant st n planning 


wm hydrocarbon 


y expired, and no request 
for renewa presently 
ATLAS PROCESSING co 

investment JOO 
Gross volue, products $4 665 

est ye 
Hydrocarbon raw materials 
ary 
Products and output 

60 b/d 


Petrol 


B. Chance 
yperintendent. R. | 


neer 
pirvec 


Personnel: V 
WL. Hiller 


proce er 


AURORA GASOLINE CO. 
Detr Mich 
investment: 
raw materials: 
fine ry treorr 
Products and output 
slfur 1900 ton/yr 
Personnel: Biase uperinter 
Oberding, chief engineer 


20 


dent H J 


AURORA co. 21 
Muskegor 

Personnel: t wty, superintendent 

Remarks: Platforming unit of O b/d capaci 
ty making motor fuel stock y at present 

BAKELITE CO 22 
Marietta, Ohio 

Approximate investment: 

Products and output 
tyrene 

Remerks: Raw materials include BOTH petr 
nd non-petroleum source 

BARIUM REDUCTION CORP. 23 


South Ch ton, West 

Hydrocarbon raw materials: 
Natural 

Products ond output: 


rte 


Va 


Personnel: | Preisman, manager; ¢ F Hob 
or superintendent Wick Jr cruef 
BARNHART core 24 
g Lake 
Remarks: Former channel black plant. Shut 
lown in Sept 
(Chemicel Division) 25 
arolina 
Hydrocerbon row 
Methar 
Products and output: 
rmaldehyde O00 Ib/yr 
Personnel: Sullivan, manager; [ 
Long, chief engineer 


Who Makes What Petrochemicals 


conve erce locating marwu 
focturer f specific product tur t Pr 
; 4 Product re te phabet } 
with reference numbers corresp { t 


mpanying ec 
hrector 


y 


plus descriptions of 300 petrochemicals 


if Kidition to the index, this listing of 
pecit fuct wie brief techr 
« ption f all pet he ca wi 
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nstructior 


Remorks: Under co 


pected lote this year 


CO. ‘Chemical Division 26 
Woashingto 
row 
Metnor 
Products and output: 
jehyde——36,000,000 It 
Personnel: T 
ret engineer 
Remarks: Ur 
pected tate this year 


Hans 


jer cors 


BRAY 
Angele 

row materials. 
etroleurr ractior 

~~ and output: 

iditive 

ulfonates 

ct 

chief engineer 


iting oil a 

Personnel: P 
Whitaker 


eurr 


sster, 


CHEMICALS, 
wiey. Cali 

Plar 

phate plant at 


INC. 


s cancelled for ammonun 
th 


s locatior 


nea CHEMICALS, Inc. 29 
Gross value, products: 9 
e 4 
Hydrocarbon raw 
gos 
Products and output: 
Ammoma Rf OOO tor yr 
Nitric acid 100 basis 
Ammonium nitrate 
Amrr phosphote 
Dry ice carbor io d OO t 
Personnel: Ogilvie, suf 


Jjotural 


num 
and 


BREA CHEMICALS, 
Hydrocarbon raw moterials: 
Natural gos 
Products and output: 
Ammonium phosphate tor 


INC. 


CHEMICALS, INC. 
Angeles County, near Wilmington, Calif 

Hydrocarbon raw materials: 

ropane 
Products and output: 

Polyethylene—-60, 000 bs/y 
Joint with Kopner In 
sltimate Plant now 


venture 


BRIN CHEMICAL CORP 
Okla 
Approximate investment: © 
Hydrocarbon row materials: 
Ref wastes 
Products and output: 
Phenols 


450 


ery 


Xylenol 
Cresy acids 
Personnel: T 

chief 


Brown, mar 


engineer 


BRYTON CHEMICAL co. 33 
rainer 

Hydrocarbon raw materials 
Petroleum fractions 

Products and output 

luble sulfonates 
E W. Carlsor manager. H 
ict superintendent; D. A Wilkie hief 

engineer 

Remarks: Piont owned by ¢ tinent 
Ce operated by Brytor 

CABOT CARBON CO. 34 


Franktir Loa 
Hydrocarbon raw materials 
Petroleum residues 


Notural gas 
Products ond output 
Carbon black OK 
Personnel: [ Paulser mar 
yres, superintende 


CABOT co. 35 
le Piotte 
Hydrocarbon materiate 


arr re* fue 
gas 
and output 

rnace 
R. D. Gibson, manager; R. T. B 
dent 


lacks > ox b yr 


uperir ter 


September, 1956 


: 
tony 7 
rar endernt W. Dewling 
00! 
00 Ib/yr 
0,000 Itb/yr 
perintendent ertifi anager; ¢ N 
are recover 
re cation. Polyethy 28 
Os 
Chothorr 
manager 
jrocarbon 30 
ng oil a 
ger; 
Toro 
ts a 
hve 
rdier 
merit 
Sept 57 
32 
00 000 It 
wer, RJ 
Griet ope 
yr. of plant serv 
£39 o Hy sf ice Eager, D. Irwis 
npletion expected late 19 
4 
= 
| 
. 
| « production mo 
wwerintend 
jineer er H 
' nplet heculed if 
16 
wer 
Refinery gases 
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CABOT CARBON CO 36 Acet hy 


Hobt iow Me Personnel: R. P. Bradley iperintendent 1956 REPORT 


tinued all operat t Hobt CARBIDE G CARSON CHEMICALS CO 49 
casoT CARBON co 37 Hydrocarbon. row materials Products end output 
VF MA 


Remarks Plant dismantled t ho Products ‘ond output 


tinue perat t sy ft 


CARSON co 38 Eth, 


row materials Personnel Mf t ent 
Petroleum re Remarks: | t 
Products one output 


furno y est = 


Personnel: A. yvenport, ma for f A oth 


co 39 
CARBIDE CARBON CHEMICALS CO 50 
Hydrocarbon row materials 


Hydrocarbon row Personne! 


Products ond ‘output finery 
Char ack Products and output Remarks 
B. F. Bu nanager 
Ethyle 

CABOT canson co 40 Alcot 

Kingsrr CELANESE CORP OF AMERICA 58 
Remorks: Plant dismantied 

ed perat Kingsr Hydrocarbon row mate rials 
CARBON co 41 Products ond output 

Personnel ke iperinte ent 
Hydrocerbon row moterials Remarks: Productior etote 


1 ed at plet trent 


Products and output f he ed 


Personnel: O'Brient, yer CARBIDE CARBON CHEMICALS CO 51 
el 
CABOT CARBON co 42 Hydrocarbon raw ; materials een etote ‘ ty t 
Fi Hydrocarbon row materials Products and output CELANESE CORP. OF AMERICA 59 


rene rubber . Products and output 
Personnel: Marsha nanager Plant A f Remarks: | f truct 


CABOT CARBON CO 43 t er 
tinnett, Tex Personnel M, Atwood. susetinn 
Remorks: Plant dismantied t ha | 
Gperations CARBIOE CARBON CHEMICALS CO CELANESE CORP. OF AMERICA 60 
CABOT Cannon co 44 Hydrocarbon row meteriels Mydrecerben | raw “materials 
kett ) sat ery 


Remarks Plant tle t Products ond output 


Produc ts and output 


tior t Wicke 


CALIPORINA SPRAY CHEMICALS CO 45 Eth 


te Remarks t 


mor 
Hydrocarbon row K 

rr Alctet 
Products ond output A 


CHEMSTRAND CORP 6) 


Hydrocarbon raw materials 


Personnel : FH I Products and output 


CARBON BLACKS, INC 53 


CHEMSTRAND CORP 62 


Hyd 
‘ Personnel: — W nor e pre ent Gross value, products, ydrocarbon raw materials 
Remarks ibsid f Stand y ‘ hexane 
> fert Hydrocarbon row moteriote Products and output 


Products and output Personnel 


Personnel 
hA 


CALUMET NITROGEN PRODUCTS CO 


‘ CITIES SERVICE REFINING CORP 63 
Approximate investment 
Hydrocarbon row moterioals CARLISLE CHEMICAL WORKS, INC 54 
er 
Products output Hydrocarbon row materials 
Anhyd me CITIES SERVICE O1L CO. | Del 64 
Remarks By pr juct hy yer ‘ ond output 


tr ta ( efine 


«t ‘ tive 


erote te ‘ 


CITIES SERVICE OIL CO. | Del 


Personnel: Kiot hief 


Remarks 


CARLISLE CHEMICAL WORKS, 5 — 


CARBIDE & CARBON CHEMICALS CO 47 Hydrocarbon 1 row materirts COLUMBIA RIVER CHEMICALS 


Inc 66 


Hydrocarbon raw materials te ond output Approximate investment 
re tine Hydrocarbon raw materials 
Products and output 


Products and output 


Personnel Rucker sperintendent met 
Remarks 
CARBIDE AND CARBON CHEMICALS CO 45 CARTHAGE HYDROCOL, INC 56 


Hydrocarbon raw materials 


CELANESE CORP. OF AMERICA 57 COLUMBIA-SOUTHERN CHEMICAL Corp 67 
Produce end output Gist “0 
Ethylene 9 Hydrocarbon row moterials Hydrocarbon raw materials 


or or ‘ 
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1 
Re 
et 
ile 
tot 
esin 
n-Buty 4 flict rophenoxy etote yethylene 
py 4-dict ohe xyacetote 
Tetranhydrofurfury 4 trict rope 
< 
J 
em 
y wre 
Sin r Plant heduled for mplet 


Acetylene 
Products ond output 

Pere roethylene 

Troe retivylene 


Personnel: 


Strout 


COLUMBIA SOUTHERN CHEMICAL CORP 


Hydrocarbon row moteriots 
My 
Be 
Products and output 
Aninyd mr 
Mor 
Henzene nexa 


Personnel: 
COLUMBIAN CARBON CO 
Dor Ark 


Approximate investment 

Hydrocorbon raw materials 
Products ond output 
Cobt 
COLUMBIAN CARBON CO 
investment 

Hydrocarbon raw materials 
ond output 
W Buchanaor 


COLUMBIAN CARBON CO 


Approximate investment 

Mydrocerbon raw materials 
petr 

Products ond 
Furnace (x 


COLUMBIAN CARBON CO 


Frank 
Approximate investment 
Hydrocarbon raw materials 


Produc ts ond 


Personnel WN 


COLUMBIAN CARBON CO 
k 


Remarks: An exoernme 


ng on natural gas to proc 


COLUMBIAN CARBON CO 
bur ‘ NN Mex 
Approximate investment 
Mydrecerbon raw materials 
head 
Products end output 
honne black 


C. Thompsor 


COLUMBIAN CARBON CO 


Approximate investment 
Hydrocarbon raw materials 


Products ond output 
cr ‘ . 4 


Personnel Bernard 


COLUMBIAN CARBON CO 


Texo 


investment 
Hydrocarbon raw materials 
Nat 
Products and output 
race black Om 


Personnel 


petr 


COLUMBIAN CARBON CO 
{ rer Texo 


Approximate investment 
Hydrocarbon row materials 
Products end output 

Personnel A Auld 


petr 


COLUMBIAN CARBON CO 


Furr 


COLUMBIAN CARBON CO 
Tex 


COLUMBIAN CARBON CO 
Hydrecarbon row moterials 
ond 
Personnel 


120 


tal pil 


May upery 


monager 


manager 


eum 


speryisor 


eum 


fractior 


yr 


fraction 


y 


OOO ib/yr 


fractions 


speriniten 


plont 


tt 


leury 


it 


wperinten 


iperinter 


tract: 


furnace 


uperintendent 


uperntendent 


COLUMBIAN CARBON CO 
ecagrove Tex 
Approximate investment 
Not or petre 
Products ‘ond output 
wwnace 


Personnel: fowler 


COLUMBIAN CARBON CO 
eminole exe 
Approximate investment 
Hydrocarbon raw materials 
Products ‘end 
hannel biock 
Sulfur 
Personnel Earhart 


COLUMBIAN co 


arr block 


COLUMBIAN CARBON CO 
investment 
Hydrocarbon raw materials 
Products. ond output 


COMMERCIAL SOLVENTS CORP 
Pe Iihno 
Hydrocarbon raw materials 
tural 
Products ond output 


Nitroporatf 


Personnel: T M. Walton, manager 


COMMERCIAL SOLVENTS CORP 
Ster La 


lingtor 


Approximate investment 
row materials : 
Products ‘ond output 


mmor 


Methanol 


general 
livisior 


manager 
1 

grar maoerway 
methanol and petro 


CONSOLIDATED CARBON CORP. OF ILL 87 
See Lynn Carbon Black Co 


CONSOLIDATED CHEMICAL INDUSTRIES, 
INC 88 


ons purchared utter 
vember 
fer Chemical Co 


visior 


BLACKS, INC 
We ike | 
row materials 
Retr tory refinery cycle 
Products and output 
Carbon black—40 000 000 It 
Personnel: A. Reinke 
superintendent 


yr 


manager 


CONTINENTAL BLACKS, INC 
Ponca City dkla 
Hydrocarbon raw materials 
Refractory retinery « 
Products and output 
Carbon black —60 O 
Personnel: Reinke manager, 
superintendent 


CONTINENTAL CARBON CO 
‘motertole 
Products ond output 

cr el black 
Personnel: A. Reinke w 


Who Makes What Petrochemicals 


plus descriptions of 300 petrochemicals 


rdditior this 


brief te 
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AS co 
Te 


Hydrocarbon row materials 
Dry natural g« 
Refractory refining cycle stock 

Products and output 
Carbon blocks 

Personnel: © Middiebrooks, genera 


co 


CONTINENTAL co 


Hydrocarbon row materials 

enzene 
Products. and output: 
fracturing Y 


Personnel: Gerhart 


As ore co 
pa A. 
Hydrocarbon raw materials 
Pet eum froctions 
Products and output 
Benzene 
ene 
Personnel 
Remarks 
Baltimore, Md 


produced for the deterge 


where 


on co 


Hydrocarbon raw materials 
Products ond 
Synthetic detergent b« 


Personnel: WO. Miller 


CONTINENTAL CO 
y, Oklo 
investment 
raw materials 
t eum fractions 

ond output 

senzrers ther 

reformote 38 
Personnel: © D Hu 
Remarks: New 


iled for completior 


CONTINENTAL OIL CO 
Division) 
Gretna. | 
Hydrocarbon raw imoteriols 
Petroleum fre ns 
Products and output 
Petroleum s 
Personnel: 
Remarks: Company 
Sherwood Refining 


CONTINENTAL CO 
\(S*erwood Refining Division 
rns City. Penr 

Hydrocarbon row materials 

Petroleum fre 

Products end cutout 

Refined petrolotur 
Personnel: Karwack 
Remarks: Continental 5 

of herwood Refinir 

FARM CHEMICALS ASSN 

awrence, Kansa 

Gross value, products } 

t 

raw materials 
itura 

Products aa ‘output 

Anhydrous ar nic 
Ammonium f ste 
Nitroger 
Personnel: 
Chatfee 


engineer 


Comes RUBBER G CHEMICAL CORP 
ige, | 
investment 
raw materials 

Styrene 
Products and output 

Rutaciene 3 

GR-S synthetic rubt 


Personnel: 


cospen PETROLEUM CORP 
} Soring, Texas 
investment 


September 


1956 


81 92 
600 OOK 
eum fractior 
65 ) Ib/ye 
manager 
94 
eum fract 
spervisor 
69 
600,000 
Remarks fie since Aug 95 
84 
Of 
‘ 70 
700 000 
ger 
” zene are deliver 
hemica { mt at 
85 lodec yibenzerne 
industry 
n 
400 000 
86 
O tock 
WOO sperintendent 
72 
97 
4 500 
yr 
Ammonium nitrate solutions 
YOO ibs yr Solid ammonium nitrote fertilizer 
Personnel: | Wheels 
Remarks ’ n pr Platformer sched 
crease production of y, 1957 
OO OOK 
Re 
| nt 
olant of 
75 
a9 
” 
60,000 Ib/yr 
" plant, Howard Johnson, 
{ lant 
90 
76 
100 
100 
Forbe 
yr 
91 
47 OO 
chiet 
jer 
dent 101 
78 
k plont ile moe March 
For your convenience in k oting monu 
facturers of specific product turn to pr 
"9 fuct we listed als het 4 
lant fie since July with reference numbers rresponding to q 
number mpanying each plant item in MA j € 
this cirectory T Crowe uperintendent M 
80 McKay. chief engineer 
Remorks: Current ext erway will 
100 OOK rease butadiene ¢ nd 
ting of GR-S to 68 800 ton/yr by July ) 
eum fractions specific products inctude 
lescriptions of all petrochemicals on which , 
102 
uch informatior ivailable 
sor 
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Gross value, products 
raw moterials 


zed straight 
Mine 


Products ond eutout 


Personnel 


Remarks 


DEERE G CO 
Grand River Chemical Division 


Approximate investment 
Hydrocarbon raw materials 


Products ond output 
Personnel 


ry 


DELHI TAYLOR 
Hydrocarbon row materials 
Products and 


FA Re 
Remorks: Fe! 


DIAMOND ALKALI CO 
Products Division 


Hydrocarbon raw materials 


Products ond output 


Munat 
Personnel 


ent 


DIAMOND ALKALI CO 
Chlorinated Products Division 


Hydrocarbon raw materials 


Products ond output 


Personnel: | Rohr 


DIAMOND ALKALI CO 
Chlorinated Products Division 


raw 
Products ond output 


rrr 

Pe 

Paraftt 

A 
Personnel: 


Remarks 
‘ 


DIAMOND ALKALI CO 
Chterinated Products Division 


Hydrocorbon raw mate riels 


end output 
He ene hex 


M 


Personnel: F 


DIAMOND ALKALI CO 
(Chiorinoted Products Division 


Belle W. Va 


PETROLEUM PROCESSING, September, 


Hydrocarbon raw materials 


Products and output 


Personnel: | Muet 
DOW CHEMICAL CO 
Hydrocarbon raw materials 


Products and output 


Personnel 


Remarks 


bow CHEMICAL co 
Hydrocarbon raw materials 
Products. and output 
Personnel 


Remarks 


bow CAL co 
Hydrocarbon raw materials 
Products ond output 
Personnel: Kf 

bow CHEMICAL co 


Remarks 


‘ 


DOW CHEMICAL CO 


Hydrocarbon raw materials 


Products and output 


Pe 

DOW CHEMICAL CO 
row materiols 
Products and output 
Personnel 

Remarks 

DOW CHEM'CAL CO 
materials 
Products end output 
Personnel aly 

Remarks 

DOW CHEMICAL CO. | Texas Division 


Hydrocarbon raw materials 


1956 


110 


PETROCHEMICALS 


1956 REPORT 


Products and output 


Personnel 
Remarks 


£ | DU PONT DE NEMOURS G CO 


Products and output 


Remarks 


|. OU PONT DE NEMOURS GO CO, 
Inc 


Hydrocarbon raw materials 
Products and output 
Personnel 


f | DU PONT DE NEMOURS GO CO, 
INC 


Approx mate investment 
Hydrocarbon raw materials 


Products ond output 


Personnel 
Remarks 


PONT DE NEMOURS GCO, 
NC 
Hydrocarbon raw materials 


Products and output 


Personnel 


Dtt PONT DE NEMOURS G Co 
INC 


Hydrocarbon raw materials 


Products and output 


Personnel 


— |. DU PONT DE NEMOURS CO, 
Inc 


Hydrocerbon raw materials 


er 
Xylene A t Met 
tyrene 
103 tion this 
104 112 
troche 113 
118 
105 we for worth of ex ee 
114 
M ‘ hlorett 
3 T 
he f t 
‘ et 
ere Met 
122 
108 
¢ te 
Hexoc butadier 
| cid 
te fent: R. Se eit chief « 123 
117 
109 int 


Pet 


Ar 


12? 


Produc ts 


ETHYL 


sT 


wal 


Produc ts 


Personnel 
Remarks: 


her 
Personnel 
Remarks 


era 


Products end output 
Adiponitr 
Personnel 


ond “output 


Products ond 


end output 


et 
Products and output 
k 


wk 


investment 


al raw materials 


Hydrocarbon row moterials 


STANDARD ol. co 


My dros arbon raw materials 


{ 


anager 


eves CHEMICAL CORP 124 


Grows volue, products 40 OL 
row moteriats 
Petroleum fract 
Products and output 
Agr 
Alminat 
Tot 7 
Personnel: ti M. Martir anager; J. J. Car 
riga spernintendent Perkins, chef 
engineer 
THOMAS 4 Co 125 
raw 
Nat 
Products ond output 
tty 
Remerks: hHydroger produced by ao Girdiler 
Corn italy? team reforming 
unit, Mydroge ot id but used row 
moter ror wificatior 
PASO GAS CO 126 
wmingt 


pul fur yr 

Remarks: Compor ok over former pliant ‘ 
hur 1 Acid yulfur 
hut wh temporarily 

ESCAMBIA CHEMICAL CORP 127 
er Fle 

Approximate investment: 50 000 

arbon raw meoterials 

Products und output 
A 
Ant ) ton/yr 
An trate lution OO 
Ar te pr “ tor 
Nit yr 

Personnel: Haslianger, pre ent; J 
tor e pr ent and pr tion man« 
yee design nqgine 
for ntendent { t; Jol 
Heckert “oe te lent, rutroge 

Remarks troge roducts te n of 
erat e Jar ) Polyvinyl chloricte 
wt mopleted in 

SVANSAR® ou co 128 


fractior 


neral manager 
tru 
129 
fractior 


Remorks: Ethy! has taken options on land for 
possi piont near et 


CORP. 131 


Rouge 


Le 
row moteriets: 


thore 


Jenzene 


Products ond 


T 
B 


thy! chi 

thylere li-bromide 
etraethy! lead 
enzene hexachiloride 


ndane 


Personnel R. M. Clothier, general mana 


Remerks: Company received ao fast write-off 


approval May ; for a 4 OOO 
chemical ntermedates plant 
ETHYL CORP 132 
Houstor Texas 
Hydrocarbon raw materials 
Ethylene 
Products and output 
Ethy! chlorice 
Ethylene let 
Anti-knock compound 
Personnel: G O Hayes, manager 
ETHYL-DOW CHEMICAL CO. 133 
Freepor exas 
Hydrocarbon raw moterials: 
Ethylene 
Products and output 
Ethylene dibromide 
Personnel: V A. Thorpe, plant manager 
Penno 
etroleum base stock 
Producis and output 
olybutadiene-acrylonitrile type acyclu 
tomer 
Polybutadiene-styrene type acyclic elastomer 


Personnel: Wo monaager 


y 


FIRESTONE TIRE G RUBBER CO 


(Synthetic Rubber and Letex Div 135 


Lake Choaries 
Approximate investment : 
Gross value, preducte 9 On ( 
t (x 


row matesiols 


staciene 


yrene 

Products and output: 
type ynthetic rubber 

Personnel W. H. Cain. monager, Diltle 
iperintendent, ¢ R. McBrice plant n 
ineer 

Remarks: Expansion is underway to raise the 
present mbined capacity of Akron and 
Lake Charl 90,000 ton/yr) to OK 
ton/yr by Jar | 9 


FIRESTONE TIRE G RUBBER CO 


A 


Synthetic Rubber and Latex Div.) 136 


raw meoterials 


llene 


rene 


panties ts ond output 


theti« rubber 
Personnel: © J Weber, plant engineer 
Remeorks: For capacity, see Remarks under list 
) for Firestone Lake Charle La., plant 


FIRESTONE TIRE G RUBBER CO 


(Synthetic Rubber ond Lotex Div.) 137 
range, Tex 
rocerbon raw moterials 


enzene ‘ethylene 


Products and output 


Who Makes What Petrochemicals 


For your nmvenience in locatir manu 
ycturer f specif product turn to pr 
Pr ct re ted phahet 
th reference numbers corresponding to 
imbers a mpanying each plant item w 

rector 


plus descriptions of 300 petrochemicals 


In addit t the index. thi tine ‘ 
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Butadiene—-40,000 ton/yr 


Styrene 000 ton/yr 

Personnel: A. Wilson, manager 

Remarks Butadiene fax tes under wmstru 
tior completion date, early } tyrene 
srut nm engineering tage; completior tote 


early 


FOSTER GRANT CO., INC. 138 
Baton Rouge, | 
Approximate investment: 000 


Hydrocarbon raw materials 
Ethylene 
Benzene 

Products and output 
Styrene monomer 


Personnel: F. DO. Mayfu 


FREEPORT SULPHUR CO 139 
tow moterials 
output 


GENERAL ANILINE G FILM CORP 140 
Linden, N. J 


Approximate investment: O00 

Hydrocarbon raw materials 
Ethylene 

Products and 


thylene x t 


GENERAL PETROLEUM CORP. 141 
Torrance, California 
Hydrocarbon raw moterials 
Refinery waste 
Products and output: 
slfate 
Personnel: A_ £ Thompson, manager 
Remarks: Ammonun mace 
ry lume a 


Ammoniun 


GENERAL TIRE ed RUBBER CO 142 
Ashtabula, Oh 
Hydrocarbon raw materials 
Vinyl chloride 
Products and output: 
ylyviny! chiornde ( b/yr 


Personnel: P. J. Wallace, manager 


GENERAL TIRE G RUBBER CO 143 
MA adore, Oho 
Hydrocarbon row materials 


Styrene 


Butadiene 
Products ond output 


Polyester 


Vinyipyridine type ycl elastomer 
Rubber ase paint tex 
Personnnel A. Kieinhar ma yer 
Remarks: Expansion underway tyrene resin 


facilitie 


GENERAL TIRE G RUBBER CO 144 
exas 
Hydrocarbon raw moterials 
ut die 


Products and output: 


ty synthetic rubber ; O t yr 
Renate in designing stage mpletion date 
expected, July ) 
CAROLINA OIL CO 145 
or (sec ‘9 
R. W. Gober. monager. ho 
moar uperintendent: R. W ne ve lent 
Remarks: plant ffiliate Triangle 
Cher Mo Georgia manuf1 
turers of agr sltura hemica w 


preserver 


co. 146 
Romerta: slidden has beer ensed by 
esearct G Engineer 


B. F. GOODRICH CHEMICAL CO 147 


Hydrocarbon row materials 


— 
— 
E 
Ethylene 
Vr 
yr 
= 
G j 
y 
Remorks: Scientific Design Co., Inc. has desigr ‘i 
md engra ontract. Std. Co. wil 
supply the ethylene. Completion date ant 4 
cipated— 1957 
| 
hol 
ty! alcohol ‘ 
De hol 
Trick ' 
ether 
yl ether 
“ Tet ylene 
But ‘ 
‘ y pentacdere 
; Benzene petroleum resir 
Aromatic tar 
bber ng t 
jow ethylene 
| 
Sec lary buty! alcohol 
Acetone 
Methy! ethyl! ketone 
etote 
bast 
Pe butylene 
wicditive 
tt 
5 new ethylene unit is scheduled for SCC 
according to Glidden 
= a 130 specific product ncludes brief technical 
jescriptions of all petrochemicals on which 


Products and output 
e type ynthet 

Remarks: A 

B. F. GOODRICH CHEMICAL CO 
Akron. OF 

Hydrocarbon raw materials: 
Butodiene 


Products a output 
tr nthet 
Personnel C. B. Cooper, ma ‘ 


€ y 


6 CHEMICAL CO 
te wv 


See Goodrict Che 


GOODRICH. CHEMICALS, INC 
Products and output 

thet rubber 4 


GOODRICH- GULF CHEMICALS, INC 


Remorks: Proposed 


GOODRICH-GULF CHEMICALS, INC 
Port Neche Tex 


Approximate investment 
row materials 
and output 

Amer ‘ 
Personnel: R 

E. Mitche 

n, { 


CHEMICALS, 


Hydrocarbon row moteriots 

Peoduste ‘ond output 
synthet it 
Personnel: H 

chief eng 
Remarks: (port 


GOODYEAR SYNTHETIC RUBBER CORP 
Akron, OF 


Approximate investment 
Hydrocarbon raw materials 

sutadiene 

Sty re 
Products and 

nthet 
Personnel R. ¢ te 
Remarks 

Akror 


n. Complet hve 


GOODYEAR SYNTHETIC RUBBER CORP 


Approximate investment 
Hydrocarbon raw materials 


Products and output 
sR ibber 
Personnel: 
Remarks: | 
GOODYEAR TIRE G RUBBER CO 
hemicol division 
Aber 
Investment 
Hydrocarbon raw materials 
But 


Products and output 
Butodiens ylor 


tr 
Personnel 
Remarks pent 


w. R. GRACE co 
Products ond ‘output 
Fi 


R. GRACE G CO 
Act M 


Approximate investment 
raw 


Products ond output 


‘ 4 
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GRACE CHEMICAL co 


Investment 
Gross value, products 
Hydrocarbon raw materials 
Products and output 
Personnel 
t ne 


Remarks 


GREAT SOUTHERN CHEMICAL CORP 
Hydrocarbon raw materials 
Products ond output 
ene 
Butylene 


Personnel: ve 


GRIFFIN CHEMICAL CO 
Richn { f 


Remarks: sce Chen 


ove or CORP 
Per 
Hydrocarbon raw materials 
Products and 


Personnel O. Time 


GULF OIL corp 


Crare y ex 


Hydrocarbon raw moterials 
Products and output 
Perennel hn Sherm 


{CORP 
rt Ag Tex 
Hydrocarbon raw materials 
Kef 
Hepter 
Products end output 
Personnel 
Remorks 


HANCOCK CHEMICAL CO 
Beoct ‘ 


Approximate investment 
raw materials 
tiyd 


Products ‘end output 


Remarks 


HANCOCK CHEMICAL co 


investment 
raw materials 


Products and output 


Remarks: 


he 


HERCULES POWDER co 
Hydrocarbon raw materials 
Products and output 
f He 
HERCULES POWDER CO 


Approximate investment 
Hydrocarbon raw materials 


Products and ortput 


Mett 
Personnel 
Remarks 


1956 


PETROCHEMICALS 


1956 REPORT 


entoerythritol pr 


WERCULES POWDER co 


investment 
raw materials 


Products ond 


hth te 


Bunce, 
HERCULES POWDER CO 


Hydrocarbon row materials 


er pylerve 


Produc ts and output 


Personnel 
Remarks 


‘ ve 


HERCULES POWDER CO 


Approximate investment 
raw materials 


Produc ts and output 


Remarks ‘ truct 


MERESITE CHEMICAL co 
Hydrocarbon row materials 
Products and output 


Personnel ies 


HEYDEN CHEMICAL CORP 
lavestment 
Hydrocarbon raw materials 
output 
Remerte 

HIDALGO CHEMICAL co 
Hydrocerbon raw ‘materiel 


Products and output 


Personnel 
Remarks: | 


HOOKER ELECTROCHEMICAL CO 


Hydrocarbon raw materials 


Kyle 


Products and output 


Personnel 


P 
Butadiene 1589 2 
; 
or ram w for completion tate ) ’ met? 
¥ k inne ct f<« 
148 169 
MEE: Grace Chemical is ibsidiary cf 
ar W. R. Grace G Plant w pleted ' 
ste 1954 
160 
nager 
170 
| 
150 
? ‘ t Vine ( 
on 
Rothe erger, jer 
pliant site. No construction 162 ( tarted pilot ‘ 
facture imy! peroxick mene 
manage 
163 
Vaddell Plant 
4 
“i 
INC 153 nog 72 
164 
trile type acyclic el 
tor 
‘since May A 173 
to be ible 
empletion act 
ay Ac ke 
Matin’ atin! etons 
ton yr 166 Moth 
Tot che yt 
‘ ‘ t 
‘ 156 by St n 1954 
4 ecent “ ‘ bet tive 
167 yanizat 
wf re ry yer 
157 168 Benzene 
Pernt ‘ 
; te ve 
123 
: 


‘ Sulfur cid ton. yr 
Remarks Plastics and Chemicals ne bu Ar 
wo te nto Hooner in Apr Personnel A.M. Sprague Rucke 


Hoover ember , Remarks m was merged with Monsanto as 
Remarks pany has purchose on the 
materials ston Channel but made no deft 
My arc carbon raw materia facility under LION OIL CO 
Products ond cor tior oolvethviens Div of Monsanto Chemicet Co 91 
Charm 
' te investment : 
Furnace In 184 Approxime 
Personnel: 5. Barbour, general manager Hydrocarbon raw materials 
ow pe hannel pliant sperintendent Catalytic reformer, not operated for petro Natural ga 
i furnace plant spenintendert chemicals Waste gases 
McGregor het engineer Products ond output 
Remerks: / b/yr furnace  KOPPERS CO., THE 185 26.500 
plant being erected w to con Wilmingt 
HUBER core 177 tural gas Personnel: Yan Za nage 5. B 
Eidon, Tex Eth Johnson, assistant manage 
Ar cid unit ‘ uit of 
Personnel. Nutta manager, J. tew venture with Ere Cre WwW narke 
wernntendent, Paul Post ruef ery eer nid o wit rea perate 
178 nery. Completion, 
REFINING CO f ry t Hydrocarbon materials 
4 - Petr rv ftroct 
Approximate investment: KOPPERS co., INC 186 
Gross value, producte 4,201 Woodbridge j Products ond output 
Wy drecerben row ‘moteriols Ethylene Personnel f nage 
Ret ) 
P ‘ ractions olyethyle ) ) y Ame 
Ne plant wnder cornstructior Com 
y exa le yrere Petroleum fractio 
tylene concentrate or 77) j nder 
Port ne sbute Plant Personnel: K. A. Danskin, manager 
Aromat ivent Approximate investment 000 
Aliphat ent 1? 000.008 LYNN CARBON BLACK Co 194 
let ene N00 OOF Ange xas 
4 
Tr ene 
} ee , enzer ind yliene Notur 
But er 49,000 short ton/yr Butadi« ature 
Buty ber 4 yr and output ond output 
Personnel Farned, plant manager Styrene OO tor y 
James Harrop, general superintendent; E. f Po rene 00 ton/yr Personnel: W. H. Balka, engineering consultant 
hief Remorks: Engineering pilot plant was scheduled 
ef engineer ny fe ompletior prir f 
Remerks: Butadiene expansion to 65,000 tor Personnel: Garner, manager, R. complet ping 4 
yt w be completed in ) chief engineer; M. R. Daw GL. Witki 


9ers 


KOPPERS 


INC. (Chemical Division 


Oil City, Penna 
Approximate investment: 
Gross value, products: $3,000,006 
i J Hydrocarbon raw materials 
& Products end cutout: | MAGNOLIA PETROLEUM CO 195 
ylote re 4,4 eaumor 
Personnel: © L. Mehring, general manager 
IMPERIAL SULPHUR AND ACID CO under way will ade 4 Hyérocarbon materials 
Remarks: See Pas otural Gas Co Dry ty Products ont guipet 
co., Inc (Chemical Division) 189 odium cre ylate solut 
INDEX CHEMICALS CO 180 Arthur, Tex lliams PI and 
Houston, | investment ( yeneral manager; C. M. Fabiar sperintend 
row Gross value, products ant: C. Debney, chiet enaines: 
one output Hydrocarbon raw materials MARBON CHEMICAL DIV.—BORG-WAR- 
eft Ethylene NER COR 196 
Remerks: Sharples Chemical Division, Pennsvl 00 Ib/vr Hydrocorbon raw materials 
t Mia ha cet ng agreement Personnel: Roch: ener manager; D. B ‘i 
with vy Mot OW ¢ manufacture tewart sistant manager Styrene 
‘ ‘pe Fee Products and output 
bride MOM ONE CO High styrene resins for rubber and paint 
wy of Penn-Salt Div. of Monsanto Chemical Co 190 Rubher-t et the 
El Dor Ark ARS mpact res 
JEFFERSON CHEMICAL CO 18) investment: $40,000.01 
exo Hyd te perintender L. Taylor ‘ 
Betis engineer 
Products ond output 
Preducte and output ton y MARBON CHEMICAL DIVISION--BORG- 
Diethylens An rate 33 ton yr WARNER CORP 197 
trate ton, yr 
Ethylene oxide 
Ethyvlens Maride Fe rtilizer stior ton, yt investment ; 
Mon tri ethanolamine 69,000 ton/yr Mydrecerbon raw materials: 
y rylonitrile 
Aromat ite Bute ene 
yrene 
Personne! R. Strawn, mencoer: R. 4. Dev Who Makes What Petrochemicals Products end output 
mpa re 
Remarks wned nt y by American Cyanamid For your convenience ir cating manu am. Ae Robert Shattuck rn yer: Bryor 
The Tex ( foeture ‘ ts to ¢ Bailey sperintendent ; yylor hief er 
40. Products are ted alphabetically jineer 
JEFFERSON LAKE SULPHUR CO 182 with reference numbers corresponding Remerks: $10-million contract for constructic 
ors npanying each pion tery jworced fu c 
Hydrocarbon raw materials: 2 larger site mpletior edule ? 
Not plus descriptions of 300 petrochemicals early |9 
Products and toe d 
Sulfur S00 ton/ye n addition to the index. th tina of co. 198 
Pers Mm ener manage specific products includes brief techr exas 
eens net e escriptions of all petrochemicals on whict raw materials 
R k perating at about ‘ pacit ich intormatior available Petroleum fractions 
Products and cutput 
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‘ 


sulfide 
sulfhydrate 


Personnel 
J erintendent 


neer 
nee 


MISSISSIPPI CORP 


Approximate 
Hydrocarbon raw materials 


Products ond output 
An , trate 
Personnel 
jer 


MISSISSIPP! RIVER CHEMICAL CO 
Div. of Mississippi River Fuel Corp.) 200 
NM 
Approximate investment 
Hydrocarbon raw materials 


Produc ts ‘ond output 


Aw 
Personnel 


CHEMICAL co 
investment : 
Hydrocarbon raw materials 
sere mine 
A { 
Ethyle 
Products ond output 
ityle 
Phtt 
Personnel 


Remarks 


MONSANTO CHEMICAL CO 
Avor f 


Approximate investment 
Hydrocarbon raw materials 
Refinery gase 


Products end output 
Phe 

Personnel 

Remarks: / 


water 


MONSANTO CHEMICAL co 
Approximate investment 
hlorice 
Hydrocarbon raw 
Benzers 


Ethylen 
Methane 
Products and output 
Hy ar 
Ac 
Polyett 


MONSANTO CHEMICAL CO 
Lion Oi! Co. Division 204 


ee 


MONTANA SuLrun AND CHEMICAL CO. 205 
Hydrocarbon raw moterials 

Products end 

Remarks 

MONTROSE CHEMICAL CO 

Hydrocarbon row materials 


Products and output 
hot 


Ber 


PETROLEUM PROCESSING, September, 


MORTON-WITHERS CHEMICAL CO 


Hydrocarbon row materials 
Products and output 


Personnel: | 


NATIONAL FARMERS RESOURCES, INC 


Approximate investment 
Hydrocorbon raw materials 


Products and output 


‘ " 


NATIONAL PETRO-CHEMICALS CO 


Approximate investment 
Gross value, products 


Hydrocarbon raw materials 
Products and output 

Personnel 


Remarks 


NATURAL G4S ODORIZING CO 
Hydrocarbon raw materials 
Products and output 


Personnel ent 
NFCHES BUTANE PRODUCTS CO 


investment 
Hydrocorbon raw materials 
Rut ‘ 


¢ 

Products and outout 
Personnel 

Remarks 

NEVILLE CHEM! CAL co 
Hydrocerbon row mate rials 
and output 


A ‘ 
Personnel 


NEVILIE CHEMICAt 
Hydrocorbon row mote riots 


Products and outout 


Personnel HJ 

NEWPORT INDUSTRIES, Inc 
Hydrocarbon raw materials 
Products one output 
Personnel L. Marte 


Re morks 


NINOL LABORATORIES 


Aoproximate investment 
Nydrecerben raw materials 


ond output 
Personnel me Krit 
woPco CHEMICAL co 
Hydrocarbon raw mate viols : 


Products and output 


1956 


PETROCHEMICALS 


1956 REPORT 


f 
Personnel 
Remarks: | ‘ ff ne 


NORTHERN CHEMICAL INDUSTRIES, INC. 217 


Approximate 
Hydrocarbon raw materials 


‘ 


Products and output 


Personnel: | 


Remarks 


NUODEX PRODUCTS 


Hy droc when raw materials 


Products ond output 


Personnel 
NUODEXK PRODUCTS CO, INC 


Hydrocarbon raw materials 


Products and output 


Personnel FF er 
NUODEX PRODUCTS co, 
Hydrocerbon raw mate rials 


Produc ts and output 


Personnel 


ODESSA BUTADIENE CO 


Approximate investment 
Hydrocarbon raw materials 


Products and output 


Remarks 


OLIN MATHIESON CHEMICAL CORP 
Hydrocorbon raw materials 

Products and output 

Personnel 

OLIN MATHIESON CHEMICAL CORP 
raw materials 

Products and output 

Personnel 

OLIN MATHIESON CHEMICAL CORP 
Hydrocarbon materials 

Products and output 


Personnel 


4 
esy 207 
j Jor hiet « 
— thetic lubes Napnine 
| 
> OO tas } toge ted 
» 
f t « 
er 
219 4 
int Cher md benf 
Boyer A Gerr cy te 210 nage : 
polyeste ypacitie re t ed. Blaw 
Knox holds constructior NC 220 
| 
211 
1 er 
Ad tive Nee 
y / ‘ " yer 
tior fy with T 
slfur part of t 
203 hief 4 
22) 
tr nly 
4 
Pr 
213 
222 
— 
for 6,800,000 nitroge fucts plont 
fort precces py talyt 224 
215 
tte ‘ 
216 


one MATHIESON CHEMICAL CORP. 


Hydrocarbon row moteriots 


Natural 


Products ond output 


Aniydrou OOO ton/yr 
Nite acid 
wn ritrote 
iMydrozire 
Personnel: ©. © Hightower, manager 
Moseley. a tant manager; A. DO. Hargro« 
crvet jinweer 
ORONITE CHEMICAL co. 
Jak 
raw moterials 
etroleum 
Products and output 
tive 
Remarks: Sul wy of Standard Oil 
Calif. Capacity at Oak Point plant 
ported to be ifficient to treat 
af lubricant 


OxForD ENGINEERING co 


Fullerton. Ca 
Personnel: G Henderson, manager 


P&Q 


PAN AMERICAN REFINING CORP 


See American Oil Co 


Par AM corp 

lorado. Ar 

Hydrocarbon materials 
pone - propylene 


lene 

Products and output 
Propylene tetramer BOO al 
Polvbutylene 00,000 gal/yer 
Trimmer OO gal/yr 

Personnel: manager; J. M 
a tant manager; ( L. Parris, chief 
neer 

Remarks: Company name now is Px 
Chemicals Corp, but parent firn 
oO ¢ indiana) i indergoing 
tional changes, results of which were 
available at press time 


PATHFINDER CHEMICAL co 
liagara Falls 

Hydrocarbon raw 
A 


Products and output: 
Poly ry! chloride re 


y! chloride copolymer dispersior 
Virvyt of ride copolymer totex 
Personnel: Manchester, manage 
chief engineer 
Remarks. Pathtinder is a subsidiary 
Yeor fy Rubber her 
The mpany has invested oO 
rew to the nee Nov 


PENNSYLVANIA INDUSTRIAL CHEMICAL 
2 


Chester, Penna 
Hydrocarbon raw materials: 
Products ond output 

Naphthalene 

Ethyibenzene 


Personnel: F. Schweim, manager: | 
meycohu superintendent 
Remeorks: Th) amall. 40 OO 
used a pilot unit, but with some 

pr fuctior 


PENNSYLVANIA INDUSTRIAL CHEMICA 
CORP 


Clairton, Per West Elizabeth 
Hydrocarbon raw materials 
etroleum fractions 
Products and output 
Styrene 
Petr eur resin 
Personnel; R. A. Taylor manager 
Remarks West Elizabeth perote 
of material petroleun wed tor 
tive wd fs os feecer fo main 
C loirtor where all raw moter 


tor ot presert 


PEMNSVEVANIA REFINING CO 


wre City 


Gross volue, products ) $690.000 
(est.) 1956—$750,000 


Hydrocarbon raw meterials. 


126 


in Americ 


gal day plant 


Petroleum fractions 


Products ond output 


yieurr sulfonate OOF 
Personnel: John Beck, manager, ©. M. McCul 
lough, superintendent 


PENNSYLVANIA SALT 
CO. ‘industria! Div 
Riverview, Michigar 
raw moterials 
ente 
yutylene 


ond output 


Ary 
Amy! ct fe 
Amy etate 
Arny!l 


Amy! naphthalene: 
Tert doce 
Personnel: 4. F. Bjork, area manager, R. P 


yimercaptar 


Ogder production manager j W. Moyers 
chief engineer 
Remerks: Piant location formerly listed as 


Wyandotte, Mich 


PETROCHEMICALS, INC 235 
Approximete investment : $1,000 00 
Hydrocarbon raw materials: 
Products and output 

Partial aromet« olvent OO t { 


Personnel: Joseph Shoat sperintendent 


PETROCHEMICALS co. 236 
ce niversal Detergents, 
CHEMICALS, INC 237 
Lake Charles, La 
po investment 0 
Gross volue, products: $18 000 006 
est $24,000 


Hydrocarbon raw moterials 
Retinery 


70% 
Products and output 
Butadiene $3,000 ton/yr 
Personnel: J. H. Olehy, operating manager 
j. O. Hartman, superintendent, F. M. Simp 


Remarks: Fluor Cor tract 
for $4 OO ext ene ca 
pacity ft rae ton/yr 
anhydrou mmor OO ir 
vestment check n in fall 
of 1957 A 200 6 r over 
ethylene plant is scheduled for completion 
late in 1957 

PETRO.TEX CHEMICAL core 238 
Houstor ex 

Approximate investment: 00% 

Hydrocarbon raw materials 
Butone 
Butylene 

Products and output 
Butadiene—90,000 ton/yr 

Personnel: Brown, manager; D. V. Fitz 
superintendent; L. L. He plant engr nd 
maint, supt 


Remorks Petro md equally 


and Food Machinery G Chemical Cort A 
current exparsior program scheduled for 
ompletion about Jar 1, 9 i fesigned 
to raise the plant's butadiene output by ap 
proximately 

PHILLIPS PAGING CHEMICAL CO 239 
Kennewick ngton 

Approximate lavestment $ O00 

raw materials 
Natural gas 

Products ond output 
Ammonia O00 ton/yr 

Personnel: W. D. Poytor uperintendent 

Remorks: New company. owned tly by Phil 
lips Petroleum Company mad Pacif North 
west Pipeline Corporatior Plant cheduled 


for completion late this year 


PHILLIPS CHEMICAL CO 240 


ndrews County, Texas 


Who Makes What Petrochemicals 


For your ¢ ence in locating manu 
facturers of { roducts, turn to pp 
1.140. Product te sIiphabetica 
with reference numbers corresponding to 
numbers accompanying each plant item in 

this directory 


. plus dercriptions of 300 petrochemicals 


In addition to the index, this listing of 
specific products includes brief technical 
lescriptions of all petrochemicals on which 
such information is available 


lal ydrocerbon row materials 


Products and output: 


PHILLIPS CHEMICAL co 
Hydrocarbon raw motesiots 


Products end output 


PHILLIPS co 
Hydrocarbon raw materials 


Produc “ts and 


PHILLIPS CHEMICAL CO 


raw materials 


Products A? output 


Hydrocarbon raw moteriols 


Products ond ‘output: 


PHILLIPS CHEMICAL CO 
Hydrocarbon rew materials 


Produc ts end output: 


PHILLIPS CHEMICAL co. 
mitt 
Hydrocarbon row materials 


Produc ts and output: 


CHEMICAL CO. 


arbon raw moterials 


Produc ts ‘ond output: 


PHILLIPS Greens co 
Hydrocarbon row materiale 


Products and output 


PHILLIPS CHEMICAL CO. 
Hydrocarbon row meteriats 


Produc od and output 


PITT. CHEMICAL co 
rk 


Mydrecerbon raw materiols 


Products ond output 


PETROLEUM PROCESSING, September, 


24) 


242 


243 


245 


246 


247 


ompletior 


249 


ba | 
of 
225 
Pe Remorks: Plant is in planning stage only. No 
et te ympletion date 
234 = 
of 
JOO ibs ‘yr 
226 Personnel jatski, superintendent 
vf 90,000,000 Ib/yr 
re Personnel Haltom, superintendent 
b/d 
short ton, yr 
4 ong ton yr 
Personnel: G. H. Short, superintendent 
Remarks: Expansion in GR-S 2 OO ng 
ton/yr is under way, followed y further ex 
pansior to on ultimote ong ton yr 
by mid Corresponding expar to 
— ‘ 228 112.000 short ton/yr is taking place in buta a 
liene facilities with completior } n mid 
229 
PHILLIPS CHEMICAL CO 244 
é } ton yr 
Personnel jotski, superintendent 
rown 
engi 
lard 4 
iza ton yr 
yet An nium nitrate—142,000 ton/yr 
Nitrogen solutions YOO ton/yr 
Nitric acid 130.000 ton/yr 
230 Personnel: C. W. Forman, superintendent i 
resir 
ng ton/yr 
RW Personnel: A. F. Legotski, superintendent 
Good 
4 00,000 Ib/yr 
Ar 91 600 ton/yr 
Ammonium sulfate ton yr 
Arr rium pt phate 4 ton 
Personnel: G Rhodes iperintendent 
Remarks: The polyethylene plant sted at 
' Adams Terminal now under nstruction 
Ethylene ind scheduled for completion ir 58 
lsoprene 
Dicyclopentadiene 248 
4 
) » 
D. Ver 
OO Ib/yr 
r Personnel: G. A. ibach, superintendent 
CT cheduled for second quarter of 1957 
be 32 
OO Of tt 
q Remarks planning stage only. No definite 
‘ completior jote nor site selected 
variety 
leriva 250 
plant at 
spent caustic 
a 233 
Cresylic acid 
Pheols 
Resins 
ss Personnel: R. H. Martin, manager; R. L. Com 


stock 
zineer 
Remarks 
t be 

14 


€ sle 


PROBUCTOL co 


Hydrocarbon row “materials : 
Products ond eutguts 
Cre 
Naphthalene 
Personnel: 


puns oil co. 


investment 
Hydresesbon row materials 
Retir } 
Producte and | output 
fur y 


Personnel J). M. Lawsor 
PURE co. 


Hydrocarbon raw materials 
tr fraction 
Products ond output 
Toluene 
Ayiers 
Agr ry yf 
Personnel: | 
Remarks: Aror 
tor fuse 


puRE on. co 
ind, Texa 
Hydrocarbon row materials 
Products and output 
Lube 


Personnel 
t 


PUREX CORP 
th Gote, ¢ 
row "materials 
Pr er 
Products ond output 
nated alkyl! benz 


5. M. Dat 
PUREX 

Hydrocarbon raw materials 
Products ond output 


Personnel Rich, w 


QUAKER CHEMICAL PRODUCTS CORP 


ken. Pe 
Hydrocarbon row materials 
eum 


and 
f 


Personnel 


REICHHOLD CHEMICALS co 


Hydrocarbon raw materials 


Mett 
Pet fract 
Benzern 


Products and output 


Personnel: Fetter 


REICHHOLD CHEMICALS co 


Hydrocarbon rew materials 
Products and output 

thet 
Personnel 


nter 
‘ 


Products and output 


Personnel M. W. Ree 
tow 
tendent 


REICHHOLD CHEMICALS co 


Hydrocarbon row “moterials 
Pe fr t 
Products “ond output 


R. B. Fe 
REICHHOLD CHEMICALS co 


Hydroe erben raw moaterials 


Produc ts end output 


Personnel: | 


Remarks: 


REICHHOLD CHEMICALS CO 
Detr 

Hydrocarbon raw materials 
Pet f tior 

Products and output 

Personnel: ( 

Remarks: xp 


REICHHOLD CHEMICALS co 


Hydrocarbon raw materials 
fract 
Be 
Products ond output 
M 
Personnel 


Remarks NA 


REICHHOLD CHEMICALS CO 
Charlotte. N. ¢ 


Nydrecerbon raw moterials 


Mett 


Products: one output 
Personnel 


REICHHOLD CHEMICALS co 


Hydrocarbon row materials 
tr 
Products and output 
fe 
Pentachloropher 
Personnel: 
Ruig ‘ 


REICHHOLD CHEMICALS co 
Hydrocerbon raw materials 


Products ond output 
Pe 
Plyw 

Personnel 


Remarks 
A 


REILLY TAR G CHEMICAL CO 


ce Pitt her 


REPUBLIC ol REFINING CO 
Hydrocarbon raw moaterials 


Products and output 
trime 
Personnel 


PETROCHEMICALS 


1956 REPORT 


Hydrocarbon row moterials 


Products and output 


Personnel 
Remarks 


RICHFIELD OIL CORP 
Hydrocarbon raw materials 
Products ond output 


Personnel 


ROHM 
Hydrocarbon raw materials 


Products and output 


Personnel 
Ke 
Remarks 


ROOSEVELT OIL G REFINING CO 
Mt Plo Mich 


Approximate investment 
Gross value, products 
Hydrocarbon raw moterials 
Products and output 


Personnel 


S 


ST. PAUL AMMONIA PRODUCTS, 


Approximate investment 
Hydrocarbon raw materials 


Products and output 


Personnel 
Remarks 


SAN JACINTO CHEMICAL CO 


Approximate investment 
Hydrocarbon raw materials 


Products and output 
Personnel 

Remarks 

SEABOARD CO 
Aoproximate investment 
Gross value, products 
Hydrocarbon raw materials 
Products and output 


Personnel 


Inc 


SHAMROCK OIL AND GAS CORP 


Approximate investment 
Gross value products 


Hydrocarbon raw mate rele 
Products and output 


Personnel 


REICHHOLD CHEMICALS co ith alice SHARPLES CHEMICAL DIVISION 


Petroleurr froct 


RICHFIELD OIL CORP 
Angele ‘ 


Hydrocarbon raw materials 


PETROLEUM PROCESSING, September, 1956 


‘ et tr fa 
251 261 
= city of sulfur 
262 
manager J WV 271 
272 
253 268 
Acetor yanhyarr 
manager A ef « ec 
ts t ned if j ow 
254 264 
jeneral superintendent 
including following | M 
jiycerine 
iction 
274 
% 
266 
tor 
¥ Textile finishing con ind ‘ 
Corr or preventives. { ‘ 
275 
t 
267 
258 
216 
resins 4 
erintendent 
277 
259 
19¢ f { 


stylene 
Products one 


Army rice 
Army etote 
Amy! poner 
Amy nolerne 
tor 
Tert lecylmercaptar 
Ter? ecyletner 
Polyethylene glycol 
Personnel: bi. Bjork 
production manager J 
eng fer 
Remarks No 
harples 
trial Div 
SMELL CHEMICAL core 
minguez ale 


raw materials 
Petroleum fractior 


Products and output 
Alcor 


verits 


Other gar 
Personnel: © 


SHELL CHEMICAL CORP 
Gorder a Calit 
Remarks: Now considered a 


yperat 


CHEMICAL core 


Martinez 
Hydrocarbon raw materials 
Petrole fraction 


Producto end output 
Al 


Perennel: W. Ca 


SHELL CHEMICAL core 


Pittsburg, Cal 
raw materials 


Produc ts and eutput 


Arner 


Ammor slfate 


wbhon black 
Personnel: Bodine 


SHELL CHEMICAL CORP 
Torrance ol 
Approximate investment: | 
Hydrocarbon raw materials 
Butylene 
Henzerse 
Propane 


Products and output 
But 4 


ne ton/yr 
rubber 49 tor 
Personnel: Voogd. mor 
Remarks: Cost and 
ported at 


from gover 


SHELL CHEMICAL CORP 


fura 


Hydrocarbon raw materials 


Not 


Products ond output 
yar 


mer 


00 ton/ye 
Remerks: Uren f ties 
pletion im Ser 
city figure we those 
mpary either 

but states the 


mitirey 


y ore r 


SMELL CHEMICAL core 
Hydrocarbon row meoteriats 
wm fractior 
- ond output 
Aldrin 


fr 
Soil furmigant 
Spe ity chemical 
Personnel: | | Bejararn 
SHELL CHSMIGAL core 
Petroleum froact 
Products ond cutout 
Cruct 
Ally hi le 
Hydrogen peroxice 
= Acrole 
Glycerine ; ‘ it 
Personnel: Caddy mar 
Remorks: Peroxide unit 
A Al mo 


128 


agrande 


Approximate investment: 


last reported public 


manager 


moar 


nanar 


longer 


vr methyl! eth 


ager 


part 


manager 


of Torre 


jer 


$0 OOD OOF 


the 


werent 


rvstrus 
y! ketone 


261 


wee 


282 


283 


those re 


plant 


285 


ther 


286 


287 


thor 
unt 


wider constructor hue for cor etior 
early in Q 
SHELL CHEMICAL core 288 
Houst« 
raw materials 
Petroleum tractor 
Products and output 
Alcot OOO gal’ yr 
n 
Glycerine 
Bis-phenol A 
Personnel: Glenn Purc manage 
Remerks: Capacity figure tor 
longer correct, but moany rote t 
report wihvot tie hnonge nr « 
289 
artinez, Calif 
raw materials 
Petroleum froct 
Products ond 
Petroleurr u 
Personnel: Bruno Stolley ger 
SHELL co. 290 
Wilmingtor 
Hydrocarbon ow "materials 
Petroleum frac 


Products ond output 


Personnel: / 


one 


Petr 


ere 


Merku if or 


CO 


1 River 
arbon raw materials 
ract s 


291 


Products and cet 


sore 


Kyle 


Personnel: ile. manager 


SHELL 


Hou 
Hydroc 


Petr 


CO 
tor Texa 
arbon raw motertate 


leum froct 


292 


Products and output 


ter 
T 


ene 


ur tor 


Personnel: A 


Trenct manager 


RICHARBSON CARBON CO 293 

materials 

H. H ne hief engineer 

310 RICHARDSON CARBON CO 294 

A 

Gross value, products ) $160,001 

Hydrocarbon raw materials 

Products ond output 

RIGHARSSON GASOLINE CO 295 

Hydrocarbon re raw materials 

Products and output 

DH. Huff wwerintendent 

SIGNAL G GAS CO 296 

Mydrocerbon raw moterials 

Products. ond output 

R. Cook ywerintendent. FY 
Nortor hief engineer 


rivet tect cal 


PETROLEUM PROCESSING 


SIMPSON COAL G CHEMICAL CO 
Remarks: Project for a 

wnt at WNotchez nave beer 
abondoned 


SINCLAIR REFINING CO 298 
moterials 

Products and output 

Personnel: Nolan, manager 


SINCLAIR REFINING CO 299 
19 ind 
Hydrocarbon ow motertats 
‘output 
e & cuttir tive 


Personnel: VW 


Grise 


SINCLAIR co 300 


Hydrocarbon row 
eurr tior 

Products and output 

W. B. Chenault, manager 


SINCLAIR co 301 


Hydrocarbon row “moterials 


Products and output 
emulsifying agent 
rr 
fonote 1G type arr 
Personnel Wisherd, manager 
REFINING co 302 


Hydrocarbon raw materiols 
at reformote 
Petr 
Retiner 
Products end. output 


eum fraction 


Pora «xylene 
Mixed xylenes 


yromat jivent 


Personnel: Self. manager 


SINCLAIR REFINING co 303 
t Te 


| row meteriats 

output 

f ick, man jer 

SINCLAIR REFINING CO 304 

materials 


5 4 fur y 
Personnel: F. D. Seifer, manager 
Remarks 206 ube ive 

petrolteur slfonote 


pring 


SOCONY oi. CO 
row materials 
Products ond 

xkhart) manage 


Personnel T 


somo AL Co 306 


investment 
Hydrocarbon raw materials 
Notural 
Products “end output: 


Anhydrous ommor ) 


L SONS, INC 307 
Hydrocarbon row materials 

et ractions 


Products and output 
H. Schir 


fler 


September, 1956 


R Ogder 
Moyer niet 
corporate entity 
Perr jit's tu 
a alt Mtg. Co 
280 
M Willems, 
ene ~ 
Cyclohexane 
‘ 
Other organic chemicals 
Por buty! benzoic ocid 
; 
Cresy cid 
Sulfur tor ve 
284 
yt 
er 
ties 
9, \9 
J 
os 
0) 000 00K 
‘ olvent 
wn late 
monaocer 
k 
nonager 
For your convenience in locating manu ee tor f 
= facturer f specif products, turn to pr re 4 t y 
; 4 Product re ted alphabet Nite 
with reference numbers corresponding Nit 
number accompanying each plant item ir 
this directory 
plus descriptions of 300 petrochemicals 
in addition to the index. this listing of 
le riptions of eter hemicals m which 
suc nformatior ivailable 
er 
y 


SOUTHERN NITROGEN CO., INC 308 


PR investment $14 
Hydrocarbon raw materials 


Products and output 


Ar trot 


Personnel R. Riley, president; Rict 1 f 
Remarks lew ' y, est 
SPENCER CHEMICAL CO 309 


Hydrocarbon raw materials 
Meth 


Products and output 
ry ery ce 


Hexomine 


Personnel: \ McKinnery 
Remarks: Met! feedstock 
Pitt 3, Kor t 


SPENCER CHEMICAL CO 310 
Pittst K 

Approximate investment 

Hydrocarbon raw materials 


Products and output 
Personnel: rt 
SPENCER CHEMICAL co 311 


Hydrocarbon raw materials 


Products ond output 


An 
A nor 
Personnel Rf Whit ma yer Frey 
len? 
Remarks New f ties have idded f 


SPENCER CHEMICAL co 312 
Approximate investment 
Hydrocarbon raw materials 


Products and output 


Personnel: WA hnst ‘ 
SPENCER CHEMICAL co 313 
Hydrocarbon raw moteriots 


Products ond output 


Personnel: eve 


Remarks: Purchased Fet fror 
SPENCER CHEMICAL CO 314 


Approximate investment 
raw materials 


Products end outout 


Frank 
STANDARO co OF CALIFORNIA 315 
Hydrocarbon raw materials 


t ‘ 


ond output 


Personnel: K Horger 


STANDARD OIL co OF CALIFORNIA 316 


Nydrecerbon raw materials 


Products ond output: 


PETROLEUM PROCESSING, September, 


Personnel 
Remarks 


STANDARD OIL CO. (INDIANA 317 


raw materials 
Pet 


Products ond output 


Personnel H. Butterworth, f 


STANDARD OIL CO. INDIANA 318 


Hydrocarbon raw materials 
Per 


Products and output 


Personnel: / End ‘ iH 


t While tant 
¥ “ f eer 


STANDARD OIL CO ‘INDIANA 319 


Hydrocerbon raw materials 
Pet ‘ 


Products and output 


Personnel: f 
STANOLIND OIL G GAS CO 320 
Tex 
STANON ort Gas co 32) 


Hydrocarbon raw materials 

Products and output 

Personnel: [rr RV ‘ ne 
STANGLING on. G GAS CO 322 
Hydrocarbon row materials 

‘and 

Personnel: | ‘ 

Remarks f ‘ t he 


STANOLIND ONL & GAS co 323 
Hydrocarbon row materials 

Products and output 

HF we ‘ tendent 

Products and output 


Personnel: A 


STAUFFER CHEMICAL CO 325 


Hydrocarbon row moterials 


Products ond 


Penennet ord Mitche 


STAUFFER CHEMICAL CO 326 


1956 


PETROCHEMICALS 


Hydrocarbon raw materials 
Refinery gases 


Products and output 
‘ ‘ 


STAUFFER CHEMICAL CO 327 


Approximate investment 
Hydrocarbon raw materials 


Products and output 


Personnel ‘ 
STAUFFER CHEMICAL CO 328 


Approximate investment 
Hydrocarbon raw materials 
‘ 


Products and output 


Methylene ct 
Personnel: 
Remarks 


STAUFFER CHEMICAL CO 
Consolidated Chemical Div 329 

Hydrocarbon raw materials 

Products and output 

Personnel 

STAUFFER CHEMICAL CO 

Consolideted Chemical Div 330 

f t 

Approximate investment 

Hydrocarbon raw materials 


Products and output 
Personnel: « ' 


STAUFFER CHEMICAL CO 
Consolidated Chemical Div 33) 


Aporoximate investment 
Hydrecerson raw materials 


Products ond ‘output 

Personnel M ‘ 

SUN OIL CO 332 
row materials 

Products and output 


Personnel ‘ 
SUN O1L CO 333 


Hydroc arbon raw nate rials 


Produc ts one output 


Personnel 


SUNRAY O'L CORP 334 


Hy vow mote rials 


Preducte ond output 


e tet 


Remork« sul 


Mid tinent 


SUNTIDE co 335 


investare net 4 
Gross value, products 


Hydrocorbon raw materials 


Met ht he te ohthe 
Nite cid hy 
rea 
ton /yr 
ry et « 
5 ™N very er 
yi 
resylote 
" tene highe wt 
‘ letergent tive 
Cat fe A j tant ma yer 
7 ‘ nef thylene 
ee t scheduled for pletion tt 
bp 
teraent te A 
te 
elma T ¢ 
smut’ for ncentroted tric a hed 
ule for molet ear 
le 
plet et J 
te 
ene 1 ‘ 
An } fon ‘yr 
sifur tor 
mor sper fendent. Hower hiet er 
T if 
xylene 
A hot ‘ 
{ ior net 
(xy 
Industrial xylene Dominguez Jct ¢ ‘ Prooylene 
129 


Products and output 


let re bt 
He 


Xylene yt 


Personnel Gunter, manager; A T 


er 


Remarks icte omstructing a 


tractor wt produce benzene, toluene 


TENNESSEE EASTMAN co 346 


Hydrocarbon raw meteriels 
and output 
r FOR jeneral manager 
Remarks y building ser mmer 


VERAS BUTADIENE G CHEMICAL CORP. 337 


ow 
investment 1 
Hydrocarbon raw materials 
But 
Products ond output 
ene ton/yr 
Butylers 
Alkylote 
Remarks: Piant will be able to make up to 
yr of alkylate by cutting bu 
” yr. De ind ara 
Fluor Cor Completior fate 
) 
THE VEXAS co 338 
Hydrocarbon raw materials 
Products end output 
hyde ia-64,800 ton/yr 
Nit yer it 
Personnel: | M Neally, superintendent 
Remarks nder construction, Completion date 
VEXAS co 339 
Texa 
Hydrocarbon row materials 
ctior 
end output 
Noohther eld 
fonat 
Rust 
ne tetramer 
tr er 
tyler 
, ne and furnace oil odditives 
ting oil additive 
Personnel: F. |. Wallace, manager 
TEXAS EASTMAN CO 
Div. of he Kodok Co) 340 
Le jview, Tex 
My droserben raw ‘moteriete 
! natural gas 
Product ond output: 
ethyl he x 
lsothuty! ohol 
tt hol 
P thy lene 
Personnel: Hull, manager; W. R. Saur 
lers, superintendent; W. R. Burton. chief en 
Remarks: Polyethylene capacity i eing ¢ 
4 mo r wit tior 
for tote n tie now 
" truction to make neopent ilye 
trimett pentaned 
' ‘ nat her | er alcotr 
TEXAS GAS core 341 
nie exa 
Personnel Mixson Kincannon, manager Tom 
deville perintendernt 
Remarks: pet herr product being 
mode af present 
TEXAS co 342 


Mydrecerten row meterials 
Products ond output 
fur WO tor yi 


Personnel: |. W. Estep. manager 


130 


TEXAS-U. $ CHEMICAL co 343 
Fort Neches 

Remeorks: See Neches But Pr yet 

THERMATOMIC CARBON CO 344 


products 
Hydrocarbon raw materials 


, 4 


ia i] ga 
Products and output 
Cas black 
Personnel: RF. W. Cretney. vice pre ent 
yeneral man 


ger, 5. S iperintendent 


THUNBERSIRG CHEMICALS, NC 345 


lavestment 
Hydrocerbon raw materials 


Products ‘ond 
Ar 
reo tor 
pial ‘ )}? 
Remerks: In planning stage. Design and cor 
tructior mder directior f Tellepsen Pet 


Chem Constructors 


vege WATER ot 346 
Delaw y, Del 
Hydrocarbon row 
w retinery trearr 


Products and output: 


PR New refinery, under nstruct 


U 


UNION OIL CO. OF CALIFORNIA 347 
Oleur 


Approximate investment © Of 
Hydrocarbon raw materials 
Refinery waste 
Preducte ond 
Sulfu yt 


Personnel M r mson, manager 


UNION CALIFORNIA 348 
nta M 

Of 

row 

Products ond outout 


RA Kear ;erintendent 


UNION OIL CO. OF CALIFORNIA 349 

Wiley Calif 
Aporoximate investment B00 O06 
Hydrocarbon raw meteriats 

Refiner waste 
Products and outout 

ilfur 1 ton/yr 

Aw slfate ton ‘yr 

Methyl! and ethy! mercaptans 
Personnel W. Towler. ma jer 


UNITED CARBON CO., INC 350 
Hydrocarbon row moterials 

ond 

Way. superintendent 


UNITED CARBON CO., INC 351 
Franklin, La 

Mydrocerbon raw materials 
Noturol nd oil 

Products ond output 


Furnace black 


Personnel: Grahar iperintendent 


UNITED CARSON co., Inc 352 


Hydrocarbon raw materials 


Produc ts and output 


Who Makes What Petrochemicals 


For " nvenie € t manu 
facturer specif turn to 
numbe mpanying each plant iten 
thi ectory 


plus descriptions of 300 petrochemicals 


uidition to the lex, this 


PETROLEUM PROCESSING, 


Channel blacks 
Personnel: Monr uperintendent 
UNITED CARBON co., Inc 353 
Hydrocarbon moterials 
Products ‘ond 
'L. Eubank te 
UNITED co., Inc 354 
Hydrocarbon. row 
Products ond cutout: 
UNITED Conner co., inc 355 
Plant. has bee nantied 
UNITED CARBON CO., INC 356 
Hydrocarbon | 
Products ond « output 

Channel ack 
UNITED CARBON co., Inc 357 
Hydrocarbon raw materials 
Pveduste ‘oad 
Mt Teegerstror superintendent 
UNITED CARBON co., Inc 358 
UNITED RUBBER AND CHEMICAL CO 359 
tavestment 
raw materials 

itadiene 
e 

and output 
United Rubber and Chemical 


U. S. INDUSTRIAL CHEMICALS CO 
(A 
Corp 
Tus 
Approximate investment 
Hydrocerben raw materials 


tur tre 
Products end output 
Nitroge u fertilizer 
jifur cid 4 t yr 
Personnel: ©. J. Patterson, manager; Wr 
ell, a tant ser; WV Mente 
Remarks taulytic tructior 
nd eruct nt 
ryt 
pt phor w ete 


U. S. RUBBER CO. 
(Nougetuck Chemical Division 
Naugatuck, Conr 
raw materials 
hene 
Products ond output 
thetic 


rubber type tor 


Personnel PE Rice mar 


perintendent; | A Dotnert 


U. S. RUBBER CO. 
Naugatuck Chemical Division 
et 


Hydroc raw moterials 


Produc ts ond output 


Information restricted t ver 


ecurity regulat 


U. S. RUBBER CO 
Nougatuck Chemical Division 


Baton Rouge. | 
row meteriols 
it 
Sr € 
nitrile 
Products ond output; 
nthet ibber type 
Hight pact re 
§. Brown, manager M 
ter siperintendent; J. M. Reardor 
engineer 


September, 


Div. of Notional Distillers Products 
360 


361 


nent 


363 


Completvor cr jled for May The 
vestment howr for the tetramer ¥ 
Pow 
chet 
t to 
f 
late 
|| 
For 
pineer 
362 
4 
— 
pec itr fuct whe rief technical 
lescriptions of all petr herr nm which Poyr 
such forr is Ivo chet 
56 


UNIVERSAL DETERGENTS, INC 364 Products ond output 
Beact 


Approximate investment 
row materials 


Pet WARREN core 369 
Products ond output. M 


Personnel: W. H. Kirkpatrick 


Ky ‘ ton/yr Hydrocarbon row meteriots 

' Personnel R. Bryant, ge ‘ Products end output 
UTAH CHEMICAL CO 365 Personnel: L. A. Walk: erintendent 

Mt. Ple t tah Remarks: Piant | ner 
Approximate investment f nd erat 

Hydrocarbon row materials 

‘ WARREN PETROLEUM CORP 370 
Products ‘end ( e, Tex 


A ) t 
Personnel: N. G. Morg r., pr lent 
Remorks: New [ 


Approximote investment 
Hydrocarbon raw materials 
‘ 


Ethane 


V & WwW Products and output 
Pentoerytt 


raw materials Personnel te 
for formaldehyde 
WARWICK WAX CO., INC 371 
mo. { ser; W. Keye row materiels 
VISCO PRODUCTS CO 367 Personnel Hat fie 
Anahein 


Hydrocarbon raw materials 
Pet any ctior 


WESTVACO CHLOR-ALKALI DIVISION 
Food Mochinery G Chemical Corp.) 4372 
Products and output 
treating cher 


Hydrocarbon row mete rials 


Personnel: £. T. 

Products and output 
visco pRooucrs co 368 ‘ 

‘ yey f 
raw materiate { iperinte ent 4 


Petroleum fract sineer 


Products and output 


Personnel 


B. A. SHAWINIGAN LTD 


Approximate investment 


raw moterials Remarks amen te 
Products ‘ond output: a 

BRITISH oll co. 381 
Wolker CABOT CARBON OF CANADA LTD 382 
f ex Approximate investment 


ty Hydrocarbon raw materials 

BAKELITE CO 
Div. of Union Corbide Canada, Ltd. 378 
Personnel: | 
Hydrocarbon raw materials 


Products and output 


Products one 


‘ CANADIAN CHEMICAL CO. 
Personnel: F. Perry ¥ re ent M Ecier ton, Albert 

spt Approximate investment 
yineer Hydrocarbon raw moterials 


383 


BRITISH AMERICAN OIL CO., 379 ne 


On Products and output 
Hydrocarbon raw materials Pr ‘ 


Products end output 


Remarks: | t nst t with 


Personnel: VT Anwy 
AMERICAN oi. CO. LTD 380 er 
Remarks 


Mefinery goses ‘ ‘ 


1956 
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WILSHIRE oO co OF CALIFORNIA 373 


Appronimete investment 
Gross value, products 


Hydrocarbon raw materials 
Products and output 


Personnel 


WYANDOTTE CHEMICALS CORP 374 


Approximate investment 
Products and output 


Remarks 
mplet 


WYANDOTTE CHEMICALS CORP 375 


Approximate investment 
Hydrocarbon raw materials 


Products and output 


Personnel: | f hy 


WYNN OIL CO 
Hydrocarbon raw materials 


Products and output 


f 


Personnel f iw 


CANADIAN GULF OIL CORP 344 
Remarks ‘ 
CANADIAN HYDROCARBONS, LTD 345 


Approximate investment 
Hydrocarbon raw materials 


Products and output 


‘ 


Remarks ‘ te 


CANADIAN INDUSTRIES, LTD 346 


Approximate investment 
Hydrocarbon raw materials 


Products and output 


CANADIAN INDUSTRIES, LTO 


Approximate investment 
Hydrocarbon raw materials 


Products ond output 


Personnel erie 
Remarks 


CANADIAN INDUSTRIES, LTO 348 


Approximate investment 
Hydrocarbon raw materials 


. 

a 

tage: 
eth er 
Et en 
ent W Munchmeyer, chiet « 
tor tive 
Lube tives 
- 
fibre and filament yarns at Edmonton 
t 
ton/yr 
y eg ent rf 
‘ t f 
tons/ys Alcok 
pletion date ‘ t ) fe ire to re Ket ler ' ' 
‘ bons the Acet and anhydrice 
jte 
13) 


Products and output 
erylene 
Personnel: M manager 
Wotherspoor works engineer 


CANABIADN COS., LTO 

cher Creek. A berta 
investment: $4,000 001 
row materials 


Products ‘ond output 
AW) ton/yr 
Remarks Project wa 


CANADIAN on cos., LTO 
Hydrocarbon. raw matenals 


ond output 
were 
Remarks: Cormp« 
former 
Come 
ect 


CARBIDE CHEMICALS CO 


Div. of Union Carbide Canade Ltd) 


Montreal f 


arbon raw moterials 


ond output 
Ethylene 
Ethylene 
Polyethylene 
Personnel: a nonager 
tott er 
Remarks: An integr ethylene glycol 
mber il 
plant schedule fe 
on @arly in ; 


tives plant sched 


a 


389 


391 


ethy 
jled 
rvte 


orn 


THE CONSOLIDATED MINING AND SMELT. 
392 


ING CO. OF CANADA, LTD 
Alberta 
raw materials 


Products ond output 
A 


Ammo wm 
Personnel: Woodford, superintern 


cow CHEMICAL OF CANADA, LTO 
tor 
Hydrocarbon raw materials 


ts and eutpat 


hene laotexe 


Personnel: P. D. Scott, manager; J. | 
ta wee G. 6. MacCoy 


eer 


Smart 
chet er 


These facilities will pro 
oft 


e following 


nate 


mine, additional ethylene, in 


chiorine 


xdditional ethylene -glycol 


ov pony Go OF CANADA, LTO 
Ont 
Hydrocarbon raw moterials 
he 
Products end output 
Hexamethylene diamine 


Adi 
Personnel: A. T. Fell, manager 


Con? OF CANADA, LTD 

Hydrocarbon raw materials 
Ethane and ethylene 

Products ond output 

A 
e sei 
chief ¢ jinee 

Remarks New plant, scheduled f 
Sept 


SANABA, iTo 
Niag s. OF 
$3,500 Of 
and output 
yvirvl hioride 
Project was announced tote ir 


md caustic soda, styrofoam 


394 


IMPERIAL CHEMICAL INDUSTRIES OF 
CANADA, LTO 397 
Millhaven, Ont 

See Canadiar 


IMPERIAL 

investment 

wy raw materials 
Petroleum fractions 


Products ond output 


tion scheduled fog mid 9 


INLAND CHEMICALS OF CANABA, LTO. 399 
Gross value, products 9 
raw 
mt and output 
G 5. Grant 
thar 


nt went 
JEFFERSON LAKE SULPHUR CO 
Fr. St. John, B. ¢ 


Approximate investment 

Hydrocarbon raw materials 
Notural 

Products and output 
) O ton/yr 
t operat 

Piont 
new me 
t of Ft. St. Jor 


LUBRIZOL OF CANADA, LTD 
Niagara Fall Ont 
Hydrocarbon raw materials 
4etroleum fractions 
Products and output 
oil additives 


Personnel: M. A. Payne, manager 


MONSANTO CANADA, LTD 
Montreal, Que 
Hydrocarbon raw materials 
Petroleum base stock 
Products and output 
Polystyrene 
Personnel: D. D. Stokes, general sales ma 


$. NORD CHEMICAL CO 
Petrolia. Ont 
Approximate investment 
Hydrocarbon raw materials: 
Catalytic reformoate 
Products and output: 
Benzene 
Toluene 
Ayienes 
Total 
Naphthas 
Personnel: Sol Nord. Manager 
Remarks xpansion program 
completion at end of 195° 


luled for 


NITRO-CHEMICALS, LTO 
edicine Hat, Alberta 

investment: © OOK 
Hydrocerbon raw materials 

Natural gas 
Products and output 

Nitrogeneous fertilizer 
Personnel: W. Hancock, moanacer 
Remarks: A new company rganized by 


Frank McMahor 
for completion fall of 


POLYMER CORP., LTD 
Sarnia, Ont 
Approximate investment 
Gross volue, products 
Mydrecerbon raw materials 
Refinery 
Products ond 
Stvrene monomer 
Ethviene 
tsobutylene 
Buty! rubbers 
Butadiene rubbers 
long tor 
rubbers were produ 
Personnel: | D Dougear 


POLYMER cone 
Western Canada 

Hydrocarbon raw materials 
Notural gos 


Products ond output 
were 
Remarks Polymer 


te n We 


ns-Canada pit re 


QUEBEC AMMONIA CO., LTO 
Maitland, Ont 


Approximate investment 
Hydrocarbon raw materials 


Products ond output 
Ammonia— 43,800 


Remarks 


ROYALITE CO, LTO 
Hydrocerbon raw 
Products and « output: 


Personnel: © J. Pearsor 


MAURICE co 
Hydrocarbon Tow materials 
Met 
Acetald y cle 
Products ree output 
rmaldehyde 
Pentaerythrit 
Personnel: Hol Nort 
Remorks: Company 
yan Chemicals 
Cort 


SHELL OIL CO OF 
Jumping 

Approximate 

Hydrocarbon raw materials 


Products ond output 
fur ng tor 


Personnel: Mitche 


ome. OIL CO. OF CANADA, LTD 
ontrec sue 
raw materials 
ene 
Benzene 


Products and output 
) 


chen 
Remarks 


SHERRITT GORDON MINES, LTD 
(Chemical Metallurgical Div 
Fort Saskatchewan. Alberta 
Approximate investment 
raw materials 


end 
Ammonia 
Amer 
Personnel 
Homes 
Remarks: Arr 


ncer 


STANDARD 


See 


SUN LTD 


materials 
Yefinery strearr 

Products and output 
Butylene 
Hydroge 

Personnel: G Hence 
Barr super ntendent NA 
pineer 


SURPASS PETROCHEMICALS, LTo 
Hydrocerbon raw m meterials 
Products ond 

: Plar 
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; 
r ering new butadien« 
rm Canada, ar act 
Sto the P of tane 
— 
ar 
announced in Trig ylene 
Tetrapropylene 
390 stage. Compl j stage. Plant ist rate 
iitimately on natur }0 } 
ava ybie 
408 
building ecor Piat Is 
with le» apacity 
sce pure BT ¥ hemical 
4,000 000 unit expect 
superintendent 
fur into 5) 
of that yeor 
400 
10 OOF 
5 tly by Shawin 
leyden Chemical 
with Pacific Pe 
erate on gas teed 
wal gasoline plant 410 
Completion date 
401 
yr 
‘ uperintendent 
402 
393 
"4 
Ethyl Total alcohol G acetone YOO yr 
Ethylene glycol 403 Methyl! ethy! ketone 
Diett ene giycol yecondary butanol 
Triethylene glycol Dodecy! benzene 
Carbon tetrachloriwte Personnel: | T ich 
Trichloroethylene 'sopropy! alcor etone 
Hyd hloric acid erat since February z econdary buty 
alcohol and MEK to be mplete te 
Styrene monomer Dodecy! benzene to be MIG 4 
Styrene yal /yr Current expansion w 0,01 
ene total investment 
she 
412 
404 
yr net 
4 
ing, manager A 
{ = m. assistant manager 
n treating ke 
- mpoany mine at Lynr 
Oil td; 1, Bacon G Davi Irv and 
The plant | chedule 
Ltd 413 
7 395 405 
414 
Lew 
er, F noanager A 
Week ser hief er 
mpletion 
‘ type 415 
396 ant mar jer 
a 
406 
19" 
132 
s : 
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Which Plants 
Make What Petrochemicals ? 


ey plus brief descriptions of nearly 300 petrochemicals 


FOLLOWING PAGES are an added feature of your 1956 verve 
Petrochemical Plants Survey aimed at making it more helpful to 

ACETYLENE (Ethine, Ethyne 

you. Starting below is a glossary of almost 300 important petrochemical 


products, as well as an index to the plant survey of the preceding 16 pages C091, Mode by nat W- os iar tanieoeenti 
You will find this new feature useful in two ways: Reppe 
1—You can find out who makes what products in which plants. Code meee Suaaer, ines, Seren 
numbers following the name of each petrochemical material correspond juctive rubber and plastics. . 
to numbers following the name of each company plant in the directory ACROLEIN (Acraldet A Aidatwde Acs 
If you want to know who is making acetaldehyde, for example, and Aldehyde, Proper 
where: look for “acetaldehyde” in the glossary. Using the numbers after CH CHCHO, Colorless-to-yellow lia BF f 
“acetaldehyde,” refer back to the plant listings M yler tre pr pyle 
used. Physical properties have been abbreviated for convenience: BP ne, plast ' 
means boiling point; FP is freezing point; MP is melting point; SG is ACRYLONITRILE Propenenits ( 
specific gravity, and D is density “ene 
Ihree points should be kept in mind when this glossary is used 
1—This ts not a markets listing. Many materials reported by the Made ethylene hydrogen cyan de 
manufacturers are not for sale. They are only captive, or intermediate a Ce ee Se 
2—The code system for locating the manufacturers’ plants is based use in cyanoethylation of cotton. 
on the survey of plants itself. This survey in turn is based only on in ADDITIVES (Cutting 9 } 
formation reported to the Editors by the individual companies. Because ‘ 
some firms prefer not to report all specific products, no claim can be 
made for the completeness of this glossary with respect to all manu peed, heavy duty met itting operatior 
facturers ADDITIVES bricating 
3—-It was not the intention of the Editors to make this glossary a An 4 7; 4 ’ 
complete chemical history. We are reporting only the petrochemical 
routes to the material, and we have ignored most of the non-petro {ded to lubricating oils to act as bo 


leum sources (e.g. coal tar for benzene) 


ACETAL ‘(Diethylaceta Diethylaidehycde Made | cet fe xidotior from ocet 


CH.CHIOC.H rle BF ‘ 
( D689 tt Made by part xidat t et 
ethy sleot with first-formed etaldet 


ndensing with the ad jenera etate product ap Omm Me j | 
hen t 


yivent 


ACETALDEHYDE 
4 


CH.CHO. f Mi f 4 en. 664 it te andl Gut 


4*¢ 4 Ge by pr y thet rubber 


ADIPONITRILE 
butane 23 
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xidatior nmhibitor { yrner keener 
ty er { lepre 
sonts, rust preventive wear int tor 
ylene ADIPIC ACID rhoxylic Acid, He» 
Ethy! Aldehyde 4,316, 3 4 cyclohexanone or cyclohexan via pher hy 
by Jehydrogenation oxidoatior ot 
xi datior f propars r butane water plast surface rating sihesives, wax vedinitrile 4 dicyar 
cetylene reactior ed fr purif stior JET OS mponent icetylere at 
nd ninydride. n-buty r 2?-ethyihexar rbent 
paraidehyce pentoerythrit and ubstituted CNICH) CN Colorless lia | 
pyridine pheno resir synthet rubber ACETONE CYANHYDRIN Acetone cyanohydr: Made by cichlor 
bn sone yanid re tior ng 
ACETIC ACID (Methanecarboxylic Acidi—4 a a nia through adipic acid in presence of 
riess 1 hosohote ed to mfr. hexamethylene dia 
m Hog), FF = that eaten ent 
CH ¢ 1 BI 44 f a ade by acet myarocyar acid 
1a eth rylote 
sy ju f Benzene et may be attached 1 
ACETIC ANHYDRIDE (Acety! Oxide, Acetic O» tals. BP 395.6°F ME | 
46 42 ‘ , ethy re by vette hrycte dation: ‘ 
CH rie F zene-acety! chioricde tor eda ellu ‘ rhon monoxide nd hvdroger ed a 
FP 10.4" 9 b/ga ( resin solvent: corr hibit Potential use vente. chemical intermedictes. 


ALDEHYDES 2, 383 aqueous ammor 


jsed as cher phospr 


Write 
ALORIN Hexachioro hexahyd timethar rystalis 
napntinaien f prvor react 


4 


AMMONIUM SULFATE. 


AMMONIUM PHOSPHATE Ammonmum ox 
ate 29, 30, 24 


ANHYDRIDES 


ANTIKNOCK FLUIDS 


Chemical mixtures containing tetraethy eod 


cs the knock-inhibitir 


AMYL ACETATES 
ALIPHATIC NAPHTHAS cetic ester d 


paratti mined-base rud ad 66 acid esterification, or fusel o rincipally 
vents, paint thinners amy! alcoho sodium acetate reactior 
7 vent to mfr. nitrocellulose, rayor 
ALKYL AROMATIC DETER Lee sifo j and celluloid cements, lacquers, varnishes 
nated alkyl benzenes waterproofing compounds 
ALKYL ARYL SULFONATES, sx sIfonate AMYL ALCOHOLS Buty! carbinols 44 
jiky! benzenes $64 
Colt, Colorless liq Isomers range nb 
ALKYLATE etergent from . 6°F (102°C) to 280.4°F 38°C) in Mi 
™ tron C) to 
dodecylbenzer Made by benzene fror to +. Made from pentane ct 
lodecene alk tion ed to mfr te rmination fo wed by alkaline hydroly ‘ 
~ 4 vents, plast 
ve as vent 
ALKYLATE j me ) spirit var 
jyestuffs; in rubber vulcanization 


mponent 


straw -to-<« 
*¢ G 


ALKYLATED CRESOLS 56 ty mined 


Ri OH is alkyl group Eg ji -tert 1s solvent 
butyl re colorless j BP a. 


me 
airy tor ed as antioxidant tor lubr mixed 
wid rubber, stat zer tor cracked gasoline 
SH. Coloriess-to-light yellow liq. BP . 
4 Made by propy jal by mixing amy! bror ‘ 
: ene } rination Used as chemical interme chloride with potassium hydrosulfide ir coho! 
fiote Used to mfr. organic sulfur compounds, as n 
uf yas odorant 
ALPH inyltoluene Iso 
STYRENE (Vinyltolu AMYL NAPHTHALENES (Mixed mat 
Colorless lig 329.7°F Cwh.C.H Yellow-to-brown 1. BP 69 
Made by ethylene-toluene alkyla slkylating naphthalene with norr pentene 
“ tior th dehydrogenation of fe chain; tolu ind amy! chloride sed as high-t ng 
F ene acetylene reaction, of benzene and propy constant-ternperature bath mediun to mfr 
lene via cumene which is then dehydrogenated textile chemicals, resin plasticizers ispha 
Use e nitne acid 


y wy materials 
monomer for resins and synthetic fibers. Poss 


styrene in synthetic rubber mfr 


AMMONIA-.6, 7, 9, 13, 16, 18, 29, 46, 66, 68 ( G 


» Ve 6h x b/gal. Made by 


Open-chain petroleum hydr whon fractior CH,COOCKwH Ce 
Jar ss naphthas have different boiling range BY from about 255 
ivy eanit ent 0.400" 


Banana oil, Pear 
$4, 2/16 


is 


wiess liq Isomers 
4°C at 
at 


AMYL CHLORIDES (Chicropentar« 
44 


Jeeo purple liq. BP 
( 


ntanes chiorimatior 


Mi Made by cres AMYL MERCAPTAN Pentaneth 


ble se ~ substitute for benzene derived AMYL PHENOL, © sec 234 


pher n-pentenes a 


€ 


RCOOH ix ydrocarbon re fror wre corm sifur rea 
ee Acet acid. Made by Used as fertilizer as fireproofing agent 
” aidet ester. amice water treatment, and in prod. of text 
wid fide, rutrile f acid anhydrice ed cose silk 
intermediate 


mfr. other amy! compounds, rubber cement 


yia 


lispersing., mixing, antisk 


ning agent; to mfr. chemicals 


4 AMYL PHENOL, o-tert 


herr 


cyo AMYL PHENOL, 

fert ef tr rubber nization, petr 

eum refining, in production of synthetic fiber Cry) 
4 rayor na nylor wid os reeir ondensing MP 

agent 5 Made so 


>-tert 


H. White cryst. 
°F ,3°¢ 
re tert ry pher 
ntermediaté for 
yde resins, chemicals 


BREVIATIONS 


properti« 
wy ore « 


free: 


on combustion. Made by treating lead-sodium 
y with ethyl! chioricde ed as an antiknock 
xdditive im nes 


ga 


AROMATIC AND ALIPHATIC SOLVENTS 4 


Petroleurr naphthas either matu or 
phati« Boiling genera y somewhere n the 
yasoline range rom f tionatior extras 
tion of virgin or refined crude Aromat Oo 
vents available from reformed naphthas. Used 


1s solvents 


AROMATIC DISTILLATE 


Hydrocarbon fraction ntaining high propor 

tior xf ocromatics such as benzere toluene 

md the xylenes From fractionatior wd /or 
extraction of high-aromat ntent rude 
fractions or reformed naphtha ed as higt 

ctane gasoline component vent: to mfr 
letergent 


AROMATIC FRACTIONS, see Aromatic dist 


late 


AROMATIC MIXTURES, see Aromat listillate 


AROMATIC TARS 


Heavy v quids, wnt r 
with high aromatic wd ndensed aromat 
hydrocarbor ntent. Made by destructive dis 
tillatior severe racking f king of pe 
troleur Used as aromatic hydr wbon source 


to mfr. tar-based product: 


BENZENE Benzo 14 95, 9 2, 
23 2/3, 29 3 33 43 


499 403 

Cate. Colorless liq. BF MP 
42°F 6°C SG 879 D b 
gal. Made by catalytic reforming of nays 

lenes in petroleum r ed to mfr 
phen tyrene nylor letergent or ne 
male anhydride, phtha mhydride lepneny 

nitrobenzene hlorobenzene vent 

ponent of higt xctane ga ne. vorr hes a 


quer 


BENZENE HEXACHLORIDE Hexachiorocycio 


hexane 65 
CeHeCla Tech. prod tereoisomers Mmixt.) white 
to-yellowish solid. MP gamma mer ndane 
34°F 2°¢ Made by photochemical ben 
zene chiorimation sed as insect le 


BENZENE SULFONYL CHLORIDE Benzene su 


fonic chloride 


Catt: SOL Amber 


FP 58 4 SC 44 by 
benzenesu!lfonate-phosphoru penta 
ct ride reaction sed a herr } ntermed 


te esp. to mfr. benzene sulfonamide pliast 
‘ 


BUTADIENE 3-Butadiene, Vinylethyiene 
49 { 4 4 ? a 21 


; 7 ; 4 4 3 406 


HCHCH 


BUTANOL Buty! alcor Propy! carbinol 
4 


rie » BP 243.9°F 
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° 4 
fa! 
4 
sjtion. Used as focid anhydrice 
fertilizer to mtr nmitrou os nitrogen 
RCHO is any hydrocarbon radica Liquids A t t t, and to prod. insecticides RCOOCOR or (RCO, (R hyd grout 
of j except a gas Mode acet dride nale and 
a yxidation of dehydrogenation, or pntna Made generally y nder 
nid sation of acid chloride with sodium salt of the 
powder or coloriess-to- white by reaction with phosphoru xychlorde 
3. Made by ammonia-pnos Used as chemical intermediate esp. for acid 
ed wm tertiizers, tir 
18, 130, 131, 132, 39 
White cryst. solid. MP 219.2-220.1"F 
naphthalene ed as wweecticide ingredient 
ar bro 
ALIPHATIC ACIDS hee White ? brownish-gray crystals " ts formed 
Mar ‘ 
ace 
vis 
amy 
wige 
m. Hg 
P tron 
et 
° 4 
| 
Colt er tane rie Wid BF 
ne 
en sikylotion ed as ctane ga re 
Iib/ga 
t: 
" ed lid. BP 4 48 
w j 1. BP 4 482°F 
cizer 
BP 4 BISPHENOL A 
entene On White-to-brown flaky 
t mfr. « solid. BP 428°F ( FP 3 4°F ) 
t. to mfr Mace y etone-pt ndat 
r sation ed as cher ntermediate: to mfr 
a: epoxy resins, paints jlass-reinforced plastics 
adhesives, oil-soluble phenc resins 
4 
or 
+ vic 
o 20°C Made by n-butyilene r n-butane de 
4, olutioms containing ammonia, ammonium ni hydrogenatior or ethy } r lehydrogen 
trate nd or urea. Made by mixing aqua arn ond 
mor nmor nm nitrote wmd/or urea acetaldehyde with exc« ftror 
ad sperphosphate nm the scetylene by Reppe | es ed mfr. syn 
preparation of mixed fertilizer thet rubber (GR r Bune with styrene ’ 
For the reader sbbrevia Butyl with isobutylene 
AMMONIUM NITRATE. 29 hr (x 27, 1% tior f physical the ac 
245, 308, 3 mpanying glo BF 
berling nt; FP is Ming point; MP is 
NHN sless white « Decomposes melt } point SG is specific jravity and 
Made from ammonia-nitr acid reactior 
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CARBON BLACKS 
CHLOROSULFONATED POLYETHYLENE 


sec-BUTANOL 


CARBON MONOXIDE CHLOROTOLUENES 


Rt 


4 y it fur t we CORROSION INHIBITORS 
ydroly tw t CARBON TETRACHLORIDE 
) CRESOLS 


BUTYL ACETATE 


CHa 


CUMENE 


CYCLOHEXANE 
CHLORAL ‘ 


BUTYL-2 4-DICHLOROPHENOXYACETATE CHLORINATED BENZENE 


BUTYLENE.-} 
CYMENE ALCOHOL 
CHLORINATED PARAFFIN ; 


BUTYLENE-2 Guten thy! et ne CHLORINATED SOLVENTS ©! ooT 


Chet HOMO H 


DECYL ALCOHOL 


3-BUTYLENE CLYCOL 


4 


CHLORINATED WAXES DEMULSIFYING ACENTS 


BUTYRALDEHYDE 


HM 


Fi 16.2" as plc DICHLOROBENZENE 


CHLOROBENZENE 


BUTYRIC ACID Gu! we CHLOROFORM 


DICHLORODIFLUOROMETHANE | 


CHLOROHYDORINS 


DICHLOROETHYLENE / 


CARBON BISULFIDE 
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fensing et fet le ‘ ind ren 
sid t tor tet 4 hvdroc tior ‘ vent for resir byt war ‘ 
xidatior ed fe ester 
amels 44 ; Part y ted ethylene t whict 
. Made but me nding, ink ked by tt t 
mfr. methy! ethy! ket ier ent 
ind thinner ( rless ga = FF 
tert-BUTANOL (Trimethy! carbinol ihe ke-oxyger eactior ete FF 
nt 
f } 
¢ rles BF F ( FF 
j ( ‘ ) 
ed 
to mfr que yroxylir tior t CELLULOSE ACETATE Acct ‘ 
fety g HeCHICH 
H H CH f 
sec-BUTYL ACETATE Butar tote ) CH White ‘ 
H CHICH HCH , Ry ‘ tion ng 
by ty ‘ ad ¢ mer nthet fiber vent 
‘ ytior ed as nit P vent mfr ar Hexal 
= ‘ y benz 
+.dict ropher t with 4 ) ) ‘ for 
petroleun racking very fror refinery Light ye wt ynber Made 
jases. Use to mfr kylate ga ne ito ‘ 
petroleurr king rr ery f finery Aad 
Used to mfr. cellophar text / tr 
' 
lenydrogenat } ‘ rt re 
resins. butyr tie rth hh 
Mi 
fe t fire etingquishe 
CARBAMATE FUNCICIDES Meta f f ye 
jrowtt f fung th } 
rle 4 r ‘ 
sulfur reactior ‘ nf P HOHCH 


DICHLOROETHYL ETHER 


Colorless 
9 

by ethyl ether ct 

mir. wetting agents, points 
acaquers, removers. os cherr 


DICHLORO ISOPROPYL ETHER 


CH CHOCHCH CH Colorless lia 


4 d 4 

Made from propylene and hypochilorous 
ote md dehy propylene 
wed for greases 


waxes extractant, paint remover 


DICHLOROPHENOL lsomer ic dichiorophenols 


Commercal product corsists 
a dichlorapheno Properties 

Made by chlorination 
‘ mir , 4.D ty 4 -dichioro 
pher ‘ c acid 


MP 


2, 4-DICHLOROPHENOXYACETIC ACID, DI- 
METHYLAMINE SALT (2. 4-0 dimetrnylamine 
salt 4 

1 CrH OCH COOICH Colorles 

ry 4 hiorophenoxyacetic acid 

limethy tion. the 4.D being 
4 dichi yhenol monochloroacetic 


DIC YCLOPENTADIENE 


Cc. BP 338°F (170°C MP 925°F 
36" SC 0.9766 Made by polymerization 
wiiene from cracked petroleum 

) form for storage of cyclopenta 

fiene woh is raw material in resin mfr 


DIELOR (Hexarchloro- epoxy octahydro- di 


methano naphthalene Pals 


solid me 148 
14°C ‘ 


DIETHANOLAMINE 


NH Faintly colored liq BP 

71°C), FP B24 9 

Ib/qal. Made by ethylene 

reaction Used oa softening 

md mo ’ } agent. acid ans solvent (Girdier 
process mical intermediate 


DIETHYLBENZENE ‘0 m and p- isomers 
4 


Go 4 
product fr 
ethylene » condensation 
vent, chemi intermediate 


DIETHYLENE CLYCOL 


FP 1184 

Made by ethylene oxide-water 

direct ethylene oxide-ethylene 
Used as solvent, antifreeze 
rant, to mfr. plastics 


OCH CHOW Colorless ha 


DIETHYLENE TRIAMINE 


Nit CH NHCH. Colorless lia BP 
By product of ethylene dia 
mtr od aos lubricant additive 


DIMETHYL FORMAMIDE |?! 


vac lorless liq. BP 307°F 2 

by dimethylamine acy 
lot with formic « Used as synthetv 
resins and acetylene solvent. potential use as 
solvent for polyacrylonitride 


DIMETHYL TEREPHTHALATE 


White ficke 
“a 

by terephtha ‘ methyt 

Used to mfr. synthetic 

plastic films 

odified alkyd 


DIPROPYLENE CLYCOL 


CHONCH Colortess HP 149 

Us Made by 

« cle hydration or propylene 

py lene reaction. Used as 

ellulose shrelloc celiulose 

nm mfr locquers surface coatings 
zer 


DIVINYLBENZENE Vinyistyrene 


p somers 4 


(CHCH, ) leta BP 


F 79.5°C 
9269. Made by 
benzene and 
to mfr synthetic rubbers 


exchor 


‘ 
ye resir pia 


DODECYL BENZENE 
DODECYL MERCAPTAN 


ire 
lroger 


with thooceti« 1, converting res 
by alcoholysis dodecy! mercaptc 
mtr s et rubber polymer 

troller ticides, fungi 


DRY ICE AND L19UI0 CARBON DIOXIDE 
29? 3, 346 


306, 3 


White solid or « 
AR RFE 
} G solid f From notura ) 
petroleum hydrocarbon combustion Use 
chemical ntermediate, as denydrating oa 
fo produce inert atmospheres and vacuurr 


Hexachloro - epoxy - octahydro - endo 
methanonaphthalene n rmeecticide 
with dieldrin and generically similor 
and dielcrin Used as insecticide 


EPON RESINS 


Trade name of epoxy resins ch y She 

Chemical Corp. Made by ilorohydrin- bis 
phenol A. condensation. | mfr. surface 
coatings chemical-resistant mels 


ESTERS 


RCOOR! (R and R! are hydrocarbon rad 

rless quids to colorless crystalline « ds 
depending on chain lengtt Made t hye 
organic acid reaction Used as 
plasticizers; to mfr. plastics 


y a 
vents and 
irface coatings 


ETHANOL (Fihy! alcoho! 
340 


CH.CH OH. Colorless 


c hy tion of 

ntermediate. or 

cata yt syr 

ethyl! acetate. ether. chloroforn 

wm, butadiene. as solvent and extractior 
mediurr 


ETHANOLAMINES ‘See Mor 
R 114 224 


ETHERS 


{ one 
Generally oleasont -«mel 
corresponding alcohols, SC 
oh dehydration 


vents 


ETHYLBENZENE 


Colorless BP 

FP 19 0°F 94 9R*¢ 

ib ‘qal Made by benzene-ethy 
tion. Used intermediate 
vent and diluent 


ETHYL CELLULOSE « 


White or 
fependina 
rad 
ethy! chloride 
nd ethyl 
14 aaents. Use: 


plastics 


ETHYL CHLORIDE! 4 
209 


CH.CH.C!I. Colorless gas. BP 54.1 °F 
Me 6.9°F SG 
Made by addition of hydrox 

ethylene trom etr 


4 


ABBREVIATIONS 


meltir 


D is 


nioride reactior Used mfr. tetraethy! lead 
ethy! cellulose, as refr ant % solvent for 
sulfur, res $, waxes 


tinery 


ethylene 
styrene to mfr polyetny lene 


ETHYLENE AMINES 
Piperazine, Diethylene triamine 
tetramine Tetraethylene pent 


4 


ETHYLENE DIAMINE 


trile red 

r ethylene 

waxes t mfr 


ETHYLENE DIBROMIDE Ethylene bromide 


bromoethane 4 


CH.8rCH.Br 
P 48.4 


ds soivent tor 
mfr waterproofing 


chemicals 


ene ¢ 


ETHYLENE DICHLORIDE Dichioroethane 


CH.CICH.C 
FP 
D b/ga by 
sed n tetroett 
ivent for « 
mfr lacquers 


gents, ethylene 


ETHYLENE CLYCOL* 
3 224%, 37 


antifreeze. « vent. chemica 
mfr. brake fluids 
resins, synthetic fibers 


acquers 


ETHYLENE CLYCOL DIACETATE 


CH OOCCH 
or ‘ 


solvent for res 


ETHYLENE CLYCOL MONO-OLEATE 


cia re 
mutsifying 
yaming, and 
spending agents 


ETHYLENE 
22 4 4 4 


by 
vylene chlorohydrin 
mtermediate for ett 


ETHYL ETHE Ether 


etner 5 


Fb 


et re or 


wetting agent, cher 
plasticizers and deterger 


ETHYL MERCAPTAN 
316. 349 


19 Made by 
sulfide n 
gas odorant 
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} 
| — 114, 117, 224 o- 
b/g ETHYLENE (‘ETHENE 25 29, 64 185 
ed a ‘ e from 209, 23 248, 270, 39 4 
varnish jrogenation Used 
cal wter drying oils or CH.CH Colorless 30% BP 235° 
)2.5°C), MP —272.2°F 69°C), SO 0.976 
Made by petroleum cracking, or recovery from 
5, 4 rey 9 rf passing ethy! alcohol over de 
CiChH termediate for 
69 Loury! mercaptar ethor ylene dichlo 
b/ga rice plastics 
acid CultaSH. Colorless-to-yellow 1. BP 12-4 f 
chloro (200-23 SG 0.85 Mode by dodecene-hy ne 
y y ting dodecene Triethylene 
siting ester mine 
3 es 
tor cor 
tes 224 
Colorles 1 BP 242.6°F 
1 ye Made by corresponding di 
or by mmmonia-acetyiene 
f ction sed as solvent for oils 
sequestering agents 
as 
yent 3 33 
ENDRIN 9.1°C), SG 2.18, 18.1 Ib/gal 
M y ethylene-bromine re in 
endo tetraethy! eod antiknock 
someric waxes plastics to 
— killer to aldrin compounds, celluloid, org 
288 
> 12 (Ra 
4 (20/4 Cc 
ethylene nionne 
ead antiknock 
removers wetting 
4 
193 
CH OHCH.OH Colorless BP F 
S51. 128 14 209 C), FF 
b /gal Made by oxidation of ethylene to 
iS ethylene oxide. f wed by hydration of the ( 
BP 172 9°F (78.3°C oxide or by mfr. of ethylene chlorohydrin 
Fr 7 tr ett r nd ch f i by hy 
184 48°C) 157.9°F (181.13°C): 3162.8°F ‘less 3 °F 
ina PP 235°F 314°C cle y viene oxide 
‘SA mbyadrice reacton 
roduction by 
4 
: 
Col CH-CH.OH 1 BP 374 
frocarhe rad 192° ‘ 
CH ONMCH AP ide by al 
‘ extractant na 
b/g 
hydration. 
114, 189, 23) 4, 47, 49 4, 117, 140, . 
giyco!l reactior 
natural. gas 162°C 
Re CH.CH.O. Colorless gas. BF F 3-14°C 
chioride rene FP 4 2 Ib/gal 
tyrene itor f ethylene, or by 
im” 
1S ylene glyc« 
 diethy! ether, Sulfur 
ert of replacement f 
from atk ellulose | O. Coloriess gas. BP 94.1 °F (345°C 
ethyl sulfate © tron 12°F ( 17. D 6 tt 
Nol wm presence de Made by sifur dehydratior 
1 to mfr idhesives, loc xf ethy! alcoh r by-t t f ethy 
sicoF from ethylene { her inter 
mediate. solvent, refrigerant, alcot fenatu 
69 1. 13 ron 
(COOK 2-ETHYLHEXANOL Ethy!hexy! alcot Octy 
12.27°C yicohol 14 
6/6" 
. hioride ¢ CHC.H-CH.OH riess BP 
fiber Da -hydroger 4 69 t 30 Made 
Mylar by thylhexaldehyde ‘made from n-butra 
resins [EE ed a fefoaming and 
| ntermed te to mfr 
tions of phys properties used in the a 
company ry are os f BP 
boiling point; FP is freezing point; MP is CH.CH.SH. Colorless liq. BP 97.9" Cc 
| point; SG is specific gravity, and FF B5.8°F GOB 
density 3 uy ethy sulfate-hydroger 
yikali solution! reaction sec as 
136 


EXPLOSIVES 


CLYCERINE 


CH OHCHO 


CLYCOLS 


butylene aly 


CLYCOL ETHERS 


R 
Mack 
fote 


ntermediates 


HEXACHLOROBENZENE 


HEX ACHIOROCYCLOPENTADIENE 


C-C 
Fr 


} 


HEXACHL OROETHANE 


Perchlc thane 


HEXAMETHYLENE DIAMINE 


HYDROCYANIC ACID 


HYDROCEN 


PETROCHEMICALS 


~ REPORT 


nt 


ISOPHTHALIC ACID by 


ISOPRENE 


ISOPROPYL BENZENE 
ISOPROPYL CHLORIDE 


ntermedioate 


ISOPROPYL 2,4-DICHLOROPHENOXYACE 
TATE 4 


ISOPROPYL ETHER 


ISORNTY' ENE KETONES 


ISOBUTYRALDEHYDE 


LIND ANE 


ISOC YANATES 


MALEIC ANHYORIDE 


METALLIC NAPHTHENATES 
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th 1 thor rt roduct tron 
self-propagating de tior Eg nethar rated hyde yrbor hyde 
sere rt ‘ y tior ess er irbor monoxide reac 
f tolue with mixed acid ‘ high ex HYDROGEN CHLORIDE nlor sent. f plasticizer nonior feter 
eur Jer exe ve le j — 
FORMALDEHYDE 25, 2¢ 258, 2¢ y-pr ict from bor tor 
HCH sually in riess ga potent ‘ nd vester 
IQUEOU Properti« BF HYDROCEN CYANIDE y 1, Prous plasticizer rface ting 
G je by r tur 3a xidatior by HON } BF rh 
methar reactior sed to mfr. forn cid G 69 Made by H 
rea. hexamethylene-tet ‘ cet lehy ce thane mr r reactor r treating cyanide 4 5 
paraformaldehyde entoerythrt wit fur ed f ) pentane 
CAS ODORANTS ynthet tics. chen 
HYDROCEN PEROXIDE 
caseou 4 juid jar fu nd ISOPROPANOL lsopropy ylcot Dimethy 
nercaptar tradename Pentalarn Ca slfur of sulfates to persulf ¢ f 
forant ; lf hyd bor persait wed by } { t peroxide ea 
fr tior f petr ed ‘ notur ea ket fu pent y aA ‘ by ‘ ene acid rea 
4a that leaks m be letecté« nerizatior yt t nf yntnet rubbe f wed tive sultote 
(Ciycer HYDROCEN SULFIDE nt. ext tont ehydrating yent 
Ge HCH.OH Coloriess-to-yellow H rie f é ISOPROPANOL AMINES ‘Mixed mor d 
BP 4°F (290° FF 42°F FF F Re ere ‘tr ; 
a¢ b/g Made f propylene v t pet 
prod f allyl a nd hy juring refining of fu ntaining fa CHOHCHUNHE. ¢ rles 1 BE 
ty y wit k iors nfr ‘ herr nterme te ‘ tior Made by prt 
pr nthet fibe nt wit tree ‘ he té rote 
plasticizer INSECTICIDES, synthet jar ‘ pe 
tic materia ISOPROPYL ACETATE 
thvlene ylene ily Eq T Mi 227.3 H ‘ 
benver nder tor ted P ‘ by { 
2 24 nclude methoxyct CH,O' t react ed vent: ¢ 
cre CH CH, henzene hex fe one ting tics. locquers 
fe ‘ 1 hydrocarbor ) fone t ethor tetrot tor 
eg ethor rby ag ky yor horu 
reaction Used as vent nd hem is tetr thy py hote 
nd eg re rqar j 
fur rie } pr if y te 
CrCh White needles RE bir methy!propar 4 4 
MP 444 2°F Mode by hexy liche 
termediote ) rf ) 
of sys Needkiller made by 4. dichloronhe 
CILCCCICCICE Colorless BP 4 fluids. but scetot 
FE rt nyce, paint remover ror ether 
Made by butadier hlorinatior ISOBUTYL ACETATE CH) CHOCH CH, ( rie 
transformer nd hydrou fluid extr tant ‘for CH) CHCH ( 
and higher hydr rbor FF °F Sate (4 
chiorinatior Used herr ntermediate ct F ( ‘ ket / ketone 
Me f 4 f if «idote or 
{¢ fior ed ar 
her nterrn P ent fatior ed ‘ herr ter ¢ ‘ mu fy 
celerator ISOR'NITYRONITRILE nics by « fying nithet rut 
| nitrile-hydroger re tior ad | f buty 
photoct nator ber 
HYDRAZINE rer ed icice 
4. 332, 414 
+4 riess } sorne r xt het ‘ bet ‘ Made 
Hz. Colorless gé BF $23°° Propert roughly sir thy |hexar end ‘ ties 
137 
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petroleum gas-oil fractions) reaction. Used to C). Made from benzene and propylene via Made by paraffin hydrocarbons-nitr 
ofr jrease driers, sting plastics alkylation to cumene followed t y jehydro cdr ed for € 4 
yenotior ed as monomer to more ft ‘ ‘ j ‘ cetate ther j rr 
METHANOL §Methy! we wood alcohe« synthetic rubbers, and other high polymer teria resir waxes: a her ntermed 
METHYLENE CHLORIDE Methylene dichloride 
4 rle Bf F (64.7°C 1, 328 NONYL PHENOL 
> it $ fror rbon monox CHA a. 6°F (42°C), Mb Colt Straw-c liq. Bt 
yer fr rt tior | 77°C 4°C Made by pher nony 
‘ tifreeze ethry ' ) M e by methy! ct r cle rinatior ern kyloatior ea a tern liate 
nt mfr formaldely cde 1 by rine-methane ré tior ‘ mf yntnet etergent na resiv 
ett hylaniline nt, refrigerant, fire-extir hur nd 
extractant, oer mponent, cherr nter NYLON (Polyt methylene mide 
METHIONINE ned 
Hed CONHICHoeNH ‘ n-white 
(28 MITICIDES 1. Made by “nylon salt” (made from equ 
rolewn and proportions of hexamethyler« flamine 
nether mercaotor monotr et ere 
ily MONOCHLOROBENZENE, see Chior noted ben nd adipic acid) dehydration. ynthet 
‘ jfrowth acce ry phormoaceu fiber, molding powder neeting 
z powd 


METHYLAL methoxymethane. Forma MONOETHANOLAMINE OIL TREATING CHEMICALS 368 


CH.OCHLOCH NH.CH.CH.OH Colortess a BP °F hemica mpounds or mixture f chemicals 
‘4 G 1.0179. 8.47 Made by sed to treat petroleum for purpose of pur 
fur fr. protect vent (Girdles yas purif, proc fomfr. OLEFIN CONCENTRATE (C) ‘Mixed heptenes 
otir 
letergent noethy! nitrate vulcar 119 
METHYL AMINE ‘Monomethylamin« CoH Color BF 9.4 F 19 
‘ ywriess liq 
( Made by dehydrogenation of Cr paraffir 
) 0699 
Mode by methor pos NH Colorte BF hy rhor separate fram tractior of 
FE 4°F racked ed her nite ste 
ed b/qa Made by diethan jehydra t rly in Oxo pr ‘ efin-carbon mon 
mmor »xide -hydrogen act t slcohols 
CH COC ¢ cle leamas emulsifying agent, chemica ntermediate 
AP 5 mfr. rubber chemicals ORTHOXYLENE 2-dimethy! benzene 
A ty ‘ MURIATIC ACID, see Hydrogen Chionde Colorless liq. BP 291 .9°F 44.4°¢ 
reactor Used a vent herr al M by talyt reformir f 
nierre te } 7 
NAPHTHAS ‘Cleaners naphtha, Stoddard sol naphthenic petroleum fractior ‘ fehydr 
é 3 ‘ d oth nexare sed to 
METHY 4 vent, Reformer charge tock 4 yenatior of lirne yicy ) 
L CELLULOSE nfr. phthalic anhydride sec } Xylenes 
Winit Made by ellulose-methy! yuid petrole n hyadr rhon fract Mixed 
met reactior wd de ne range verec 
ox 
hy rent ed lispersing to get virgin napt OXIDES Jlefin o 
ker er f on Used } vent 
} ying, and ng ager ae tock to reforming R R an unsaturated hydrocarbin rad eg 
ethylene nice Made t eftin 
xidation, ¢ rinati cnioroe 
followed by treatment of 
cw rohydrnns sed to mfr. glycols, synthetic 
P ( Cur White flakes powder BP 424 fibers, plasti letergent 
M 6 4 
ction in presence of sulfur cid { ve tilled from crude and cracked petroleum. Used PARA-CRESOL pp Cresy 21d 
frigerant methylatin agent tont mfr. phthatie drice §-napntt a 
yera yla extractor 
1g actan intioxidant. resin solvent. to mfr. insecticides CH OH Crystalline solid BP 15 .6°F 
fungicides ywface-active agent celluloid C), MP 96.8°F (36°C A 35 (20/4°C 
METHYL CHLOROFORM Pal telnet lacquer varnishes 2 vered from cracked naphtha nd gas oils 
ed chemica ntermediate mer ant 


NAPHTHENIC ) <idant 
1325 ‘ Dark red liquid BF ) ‘ PARAFFIN SOLVENT, see Chiorinated paraffins 


Made by asymmetric dichloroethylene 
hy jen riche reactior ‘ med Crnefly pentane acet 
Re vered fr iphther rude edt 
mfr. met rganic ts for paint driers, add PARAFORMALDEHYDE Formaldehyde polymer 
METHYL ETHYL KETONE t for extreme-pre br nt grease 
vidi tive ntermediate nt 
rle lia BF f rar fror t t t 
Ff 6.4°¢ NITRIC ACID ‘Aqua fort ) ) Vhite powder MF 4 f 
b/g Made by sec-butyl ati fade by evaporating aqueous formaldehyde 
lehydrogenatior r modified f her sitions. Used to mfr. resi 
Tr h proce from carbon monoxide and 
er Used vent nemical inter HNO Colorless-to- yellowish BP PARA-TERTIARY-BUTYLBENZOIC ACID (p 
to mfr Quer elluloid. varnish C), FF $2.3°F ( Mace TRBA 
er er by amrmor xidation ed as chemical inter 
mediate, ket-fue mponent mir. ce by xidation of 
‘ ition of 
METHYL MERCAPTAN Methan 1, fertilizers by én 
n alkyd-re 
NITROGEN SOLUTIONS + t er rr sion 
rie j0s. BP 4 43 ning agents 
Made by methanol 
' ‘ reactior re ry from pe Mixture f ammonium nitrate ‘about ¢ parts 
t ed iw me ammor ybout 40 part ed y benzene 
potentially to mfr. jet -fuc to neutralize yperphosphate to mfr. fertilizer 
fur 
NITROCENOUS FERTILIZERS x ries or cryst als BF 
METHYL PROPYL KETONE [Ethy! acetone 404 FF 
4 Mode by italyt reforming of 
Fert zers containing substantia mounts naphther petroleurr tr tior nig 
) le wr sic ob nitrate mmor sifote mmmor med te t mf yntr t fiber wd plost 
yenatior Used as vent, cher pr phate Used as plont nutnent zers 
ned te 
NITROPARAFFINS PENTACHLOROPHENOL 
METHYL VINYL PYRIDINE Mett ny 
ridin RNOs, where R is an alkyl radical. E.g., PENTAERYTHRITOL—|¢ 
HNO nitromethore« CH 4 
4 4 ‘ ‘ BP nitroethare CH rie whit yw oder 
' . 9 Made y etalde 
« ) ‘4 t 
rer yrithet rubber with ed a herr nter 4 
t nprove ynthet tile fy« For the ers plast zer irying ect 
bility, to mfr, ion-exchange resit ve PERCHLOROETHYLENE Tetrachioroethylene 
mpanying glossary w Br 3 
METHYL STYRENE nt. FF tree t 
neiting point pecif ty 3 riess liq BF 44 F 8 
"4 le He ) ensity FF 32°F 4 A 6 
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A 
1 
‘ 


PETROCHEMICALS 


Used to mtr ox stvene Used os nota! utter vpicconent 


PETROLEUM POLYMERS 


POLYBUTENES 


t rubber ‘ 


HOCH H es f f 


fiates, engine fuc plast nthet POLYETHYLENE 


PETROLEUM RESINS 


ymers produced by yrnne tior f et? re t 


eftir jromat ‘ nolvethy ie 


PROPYLENE CLYCOL hydroxypropan 


PETROLEUM WAXES Poraffin wax eresir POLYCLYCOLS ess GP 


H 


we ht 


PROPYLENE OXIDE 


POLYCLYCOL ETHERS 


be HOCH 


POLYISOBUTYLENE, see 
POLYSTYRENE 


PROPYLENE TRIMER 


ntermed 


Hale White flake needies. | POLYVINYL CHLORIDE RESIN Anger ex ‘ens OF 


14.1°F 45° MP 267.4°5 


y t 


PIPERAZINE (Diethylenediamin« RUST PREVENTIVES 


NHICHg): (CHa NH ( rless  cryst POLYVINYLIDENE CHLORIDE SODIUM CARBOXYMETHYL CELLULOSE 


Cr ne ‘ 


stior sed os cher nte 


H H ri 


PLASTICIZERS | 4 SODIUM CRESYLATE wm carbolate 


POLYAMINES 


RNH etir 


mine pr ylerve 


ene 


SODIUM NITRATE 


hex 
“nt 
jer 
resins. synthet fiber 


CHACHCHCH ft epending PROPIONALDEHY DE SODIUM SULFHYORATE 


ACYCLIC ELASTOMERS Buna synthe! 
ibber i PROPYL ACETATE 


SODIUM SULFIDE 


flexibilit ee Synthet 4 f ‘ ‘ 


POLYBUTADIENE-STYRENE TYPE ACYCLIC 


ELASTOMERS PROPYLENE Proper: SODIUM SULFITE 


ynthet ic ber 


rut 
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vent 
ered fron ro ‘ 
Mad for ally! alcot ' poter 
ye ylene er mfr adhe «t ar tank 
ymerizatior ‘ ene { 
aa ‘ ester rel ethe 
, ed a vent 
= 
‘ ow or 
md filtering poraoffir rude ed? fr hietnyler aly pref f 
it et ant 
PHENOL Cart cid } HCH BP 9 
CattcOH. White ystals. BF hyde ‘ to mfr. of ethylens te 
‘ ‘ ‘ 
Made by benzene { t ve eg. y gly vent f t 
j grout de by polygly tet me sir 
ction (benzene sulfonate process rt hior A ‘ i acetate, g as 
benzene rhonote sodiu b 
de) reaction, er PROPYLENE TETRAMER lecene)—9 
ntermed te mtr pher re 
weed killer. synthet letergent } tw Bt y vy 
KA ere rvve ed 
CHCH rless ¢ Made by styrene Py y 
PHENOL-CRESOL BLENDS |9 erizot ine 
y 2 ty 
ext ing sting. t mfr ict 
Mixture f her nad re ‘ ‘ fet 
CHiCeH.OH. Properties depend ‘on proporticr Nonyienc, Nonen 
and POLYVINYL CHLORIDE 
4 Made or recovered from petroleu 
manner as component ed as vent. chen Whit ‘ 
plast izers imsect repe wit os n ed mir na 
er toble without d 
( Made | 
vert 
forming agent 
ve er fying 
— ‘ amine CH.CH.COOH le j f 
ts sbber erator ‘ 
tor ed in chen fr t ne oxid t 
ynthetic rubber tior ‘ — rie 
‘ rt hut with , le ‘ wt ‘ 
synthet rubber having ‘ are iif ) sgt 
‘ 
ad 


fur dioxide-sodium carhonate reaction Used 
to mtr. chen 


als. as chem.cal reducing agent 
and treatu of \otex 


SOLVENTS (genera 3 23 4 
03, 304, 3 


STYRENE (Vinyibenzene 22 4 


4 


orless to-yellowist yu BF 
OF “¢ b/g Made by ber 
zene ethylene ylky tior f wed by dehycr 
genatior of resulting ethylbenzene ed a 
monomer to mfr. plastics and synthet rubber 


polystyrene, CR-S rubber 


STYRENE MONOMER, see Styrene 
47, 203, 393, 4 


STYRENE OXIDE 


Epox yethiyibenzene 


Colorless -to-straw colored liq 
Made by addition of hypochlorous acid to sty 
rene followed by treating resulting chior 


mediate fo mfr 


( leor mad rie to opaque mad ore 
resi and { t composed of ystyrene 
jlone ‘ft ystyrene and other polymer forr 
er high npact ystyrer we mix 
ture or ‘ ymers with synthetic rubber 
chemically fant polystyrene copolymer 


with acrylonitrile 


SULFONATED ALKYL BENZENES Alky! ben 


zenesulfonates 


(dodecyibenzene sodium 
sulfonate Made by benzene-aliphatic petro 
leur hyde whbor propylene tetramer for 
fodec yibenzene alkylation, followed by sul 


fonation result 


alky! benzene Used as 
synthetic detergent 


Classificatior t aliphat y aro 

mat heterocy Jepend spon type of 

to which ft polar groug tached 

by sulfonating petroleum hydrocarbon 

wtace-active, wetting, dispersing 

and emulsifying agents, synthetic detergents 
chemical intermediates 


SULFUR } 82. 126, 139, 1 63. 164 


f 4 ; 104 


mer 
wie rubber te mtr oi 


cid 
resistant synthet 
rubbers, plastics, fertilizers, paper 


SULFURIC ACID of vitriol 14. Ve 
217, 32¢ 


42 $29, 430, 33 345, if 


fur rd mite 1 chamber 


proce 
Used to mfr. chemicals, fertilizers, paints, pig 
ments. rayon and cellulose film 

SYNTHETIC DETERCENTS %, 3 
Liquid of materials capable of dissolvirn 
ily moterials and dispersing of emulsityin 
them in water. Petroleum sulfonate ilfa 
salt wid arnicte we among the more ney 
synthetic detergents. See sulfonated y! ben 
zem ord sifonates 


SYNTHETIC LUBES 20! 


SYNTHETIC RESINS ‘Plastics. synthetic 28 46°F 
258, 259, 260, 261, 262, 263, 264, 2¢ 264 ties of 2.46 omer: GF 
26 FP 4 r Cc sc 

by phenol chior:nation 

Solid organic substances which can be molded 

or shaped by flow in some stage of mfr. Eg TRICRESYL PHOSPHATE 

cellulosic: pher cs en ind melaming 

resins polyethylene pol tyrene yviny CH OH Pr 

chioride md polyvinyl ester alkyd resin 

coumoarornre ndene resirv Made generally by Mors 
polymerization of a monomer ‘eg ethylene xychioride reactior ‘ 
or by polymerization of monomers 'e.g., viny bricant additive stface 
r ry scetate ” by mdaensation re fouling depressant in g 
pheno! -formaidet te ed 


molding, extruding, drawing, costing. or blow TRIDECYL ALCOHOL ‘T; 


ng plastic products 
SYNTHETIC RUBBER 8, 13 36 56°C at 
44.149 5 4 


43, 284, 359, 3¢ 40 


High polymers of copolymers possessing many 

phy 3] properties of natural rubber, inc fing TRIETHANOLAMINE 
elasticity and ability to be vulcanized. Mace 

by copolymerization of butadiene and styrene N'CH.CH.OH Pale ye 
GR or of ene and acrylonitrile (Bun if Cc FP 70.2°F 


Used 


cement 


mony ses also where { proper 
ties, such as chemical resistance, are required HOICeH.OieC2H.OH. Color 
1 4°C FP °F 
SYNTHETIC RUBBER (nitrile Polybuta b/gol. WN by ethylene 


diene-acrylonitrile type 47, 148 f f Used 


TERT-DODECYLMERCAPTAN. see Dode 
mercaptan 44 TRIOXANE (‘Metaformalce 


vent cher 


mfr. resins, lacquers. to ce 


Proper 
3 F 48.9°C 
4 Mace 
ed fur le« 
1a fe 


t A } 
Fr 4° F 
Dy pr ru 
‘ 
“4 
i. BP 3 313°F 
Oxo process arbon 
Used as cher 


hy ce 
TERYLENE Dacron 185 CH,0 White crysta BI 
MP 43.6°F (62°C je by forn Jehycde 
Gritish mame for polyester fiber made fror tistillatior Used as cher ntermediate 
ethylene glycol and terephthalic acid Used te dorless and nonlumir fuse 
mfr. synthetic textiles 
UREA—6, 7, 66, 14 
TETRAETHYL PYROPHOSPHATE ‘TEPP) 4 
NH.CONH White crysta powder 1 
PO: White-to-amber q Made by pose before be ng Mb F 
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PETROLEUM PROCESSING brought a tape 
recorder to the last regional meeting of the 
Western Petroleum Refiners Ass'n in El De- 
rado, Ark., and came away with enough valu- 
able tips to provide a series of articles on 
solving processing problems. Source of infor- 
mation is the panel of authorities that took 
on all questions at an all-day question-and- 
answer session during the meeting. This is the 
fourth part of the series. For list of panel 


members, see top of p. 144. 


Kleven technologists and a recorder help you solve 


Coking Problems 


... including gas oil carbon, optimum 


residue, proper liming, pressure effects 


ws |n delayed coking units what are the 
techniques employed to significantly re 
duce carbon residue of coker gas oil? 


Ferguson: | think probably the best 
technique to reduce carbon residue ts 
to charge your coker teed directly to 
the bottom of your tractionator This 
has several other advantages besides 
cleaning up the coker gas oil. An 
other method its to install a preflash 
vessel—a_ refluxed flash  vessel——in 
which you draw a net make of fuel 


oil, of heavier oil which would al 0) 


tend to clean up your coker gas oil 
I'm sure that some of you have better 


Ferguson 


methods than that ind I would ap 


preciate hearing about them 


s |!s a Conradson carbon of about 0.15° 
considered to be good on a 30 gravity 
coker gas oil from East Texas crude? 


Ferguson: [hat i relative question. | think wt is higt 
myself, because een oker ga oil from 
crude running down in the order of 0.03 up to 0.1. It 


looks a little high to me it ma not he Its not too high 


to run in somebody's cat cracker 
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s What are the practical difficulties that 
might be expected when operating coking 
cycles on 18-hour intervals rather than the 
generally standard 24 hours in delayed 
coking operations? 


berguson: | think that probably our greatest disadvan 
tage 1s going to be in heduling—trying to schedule 
your crews for turn-arounds on these chambers. then 
too, 1S hours ulting it hort on your complet 

cle of taking it off the line ooling, decoking, button 
ing it up, heating it up and getting wt ready to go back on 
the line. | think something on the order of up to 20 
hours is required. So your ulling if pretty short on 
in }R-hour interval, coupled with difficulties of sched 
ulin 


ae What are the effects on yields of lower 
ing the pressure on the coke drums for a 
conventional coking operation? Is there 
a lower coke yield? 


Ferguson: Lower pressure yields less coke, and mor 
oul. Also. I ha heard some discussion on whether 
you get a lower volatility on your coke. It stands to 
ison that at a lower pressure, and the same te mperature 


ou ought to get a lower volatility on your coke 


(Continued on followin page) 
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@ Coking Problems 


s What has been the experience when 
using radioactive cobalt level indicators in 
coke drums and what are the benefits of 
their installation? 


Ferguson: | think that they do show the foam level on 
top of your bed, and they are good flow rate schedulers 
You can check them periodically to tell whether you 
are filling your drum too fast, or you are going to have 
to take it off line too early, or whether you are laggging 
behind. It indicates how to control your feed rate. | 
think Ill let Oscar Fuchs tell us more about that 


Fuchs: | don't believe that I can 
elaborate too much on what you said 
about the use of radioactive indicators 
We do have them installed in our 
units--and they have been in service 
for about two months. We're getting 
a good indication of the foam level, 
but, to date, | don’t believe we could 
say that they've given us a gain in the 
coke drum capacity. That was one of 
the purposes of their installation 
that we might be assured of always 
filling our coke drums to the maxi- 
mum level, thereby getting maximum capacity on the 
unit. But, we have hopes that it will be done 

We use just one cobalt source, and two detectors on 
each drum, and we have one rate meter that is tied in 
with both drums—that is, one drum at a time. As the 
coke level rises, it blocks out the signal to the lower 
detector and, as it gets higher, ultimately blocks out the 
signal on the highest detector. In that way we are able 
to measure the rate of coke filling. But right now, I don’t 
believe | could say that we fill our drums higher than 
their design. They were designed for 420, and we are 
running them about 400-410 right now 


Wheeler: Bob Maddocks, do you want to tell us a little 
about low pressure operation? 


Maddocks: Rather than take up the a 


time for a dissertation here, it would #7 
be more interesting if Mr. Eppard, 
who was previously employed by 
Blaw-Knox and who has a great deal 

of experience and background in low 
pressure coking, would tell us why 
Sunray at Duncan has converted its 
high pressure unit into a low pressure 
operation 


Maddocks 


s Chairman: What is the low pressure cok- 
ing story at Duncan? 


Eppard (D-X Sunray): | worked on the design of a low 
pressure coking unit built at Tyler, Texas, for McMurrey, 
which ts running with coke drum pressures of 10 psi, 
and on a 2000-b/d charge to the coking heater, They 
are using about 4000 lb/hr of steam. They haven't had 
any excessive trouble with carry-over or foaming in their 
unit 

Ihe coking unit at Duncan was operating at about 
35 psi on the coke drums. They lowered the coke drum 
pressure to about 25 psi by just lowering the receiver pres- 
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sure, and at the same the chimney temperature at the 
gas oil draw was increased from 685 to 715. These 
changes increased the gas oil yield from about 55 to 
60%. The additional gas oil came from a 1% to 2% 
loss on the gasoline and a similar loss on the coke yield 
The gas and butane yield also dropped off 

It was definitely a benefit to the refinery to reduce the 
pressure. One other benefit was obtained from these 
changes—a much softer coke was produced. Before they 
had been running a good & hours or longer on the de- 
coking and now it’s down where they are finishing up in 
8 hours easily. This softer coke cuts out a lot faster and 
is not nearly as damaging to equipment 


Wheeler: Thanks, Jack. Does anybody on the panel have 
any comments he would like to make on these or othe: 
questions on delayed coking? What about some comments 
or questions from the floor? 


as From Floor: Has anybody had experi- 
ence with Dow Corning anti-foam agents 
in vacuum flashing, visbreaking, or delayed 
coking? 


Buchanan: We've had some experi- 
ence with silicone anti-foam com- 
pounds in asphalt on vacuum distil- 
lation. We used them mainly to prove 
whether or not we had foam. That 
is, we know that it will break a foam, 
and we can see that it does by an 
immediate increase in the level at the 
bottom of the tower We have foam 
standing in the tower. Unfortunately, 
we can't use it because we have to 
make penetration asphalt from the 
bottom of the tower, and the silicone 
retards the boiling when we run a residue distillation to 
check the penetration on the base asphalt. It retards the 
boiling and some way or other holds up light material 
in the asphalt, and we can’t make residue penetration 
for state specifications. It softens up the material, in 
other words 

It also has the property of giving a clean penetration 
That is, when you punch the needle in the asphalt it 
comes out clean. Asphalt doesn't cling, and that some 
times throws you off, even on a penetration grade asphalt 
But, it is quite commonly used in asphalt plants to stop 
foaming, caused by a wet truck or a wet tank car during 
loading of 350° asphalt. It’s fantastic what a small amount 
will do. A quantity of 50 ce will kill the foam in a 5000- 
gal tank. 


Buchanan 


Question: Do you have propane de-asphalting? 


Buchanan: No, we haven't 


s Wheeler: What is the highest tempera 
ture at which you've used that anti-foam 
agent? 


Buchanan: They make various grades, or boiling ranges 
and we've used it in the transfer inlet to the tower at 
825°F. They also make silicones that decompose at 
various temperatures and pressures. Our pressure is 50 
mm Hg absolute on the vacuum tower. We are about to 
try two now that will decompose at about SOO°F and 
700°F. The idea is to use them for foaming where they 
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would flash or decompose and not ruin our bottom 


product, penetration grade asphalt 


se Wheeler: Do you have any information 
that tells when anti-foaming agents do de- 
compose and do they still give you the 
anti-foaming action at decomposition 
temperatures? 


Buchanan: We are going to try it. Actually, we don't 
expect that it will 


Wheeler: Mr. Chenault has pointed out that the Lummus 
Co., in a coking pilot plant, has used silicone and non- 
silicone type anti-foaming agents, and they have proved 
effective in reducing the foam. Of course, the next ques 
tion that would come up is, are these agents economical? 
Buchanan: Our installation features two radioactive coke 
level indicators on each drum. We have one located at 
43-ft outage level and one located at 25-ft outage level 
Thus, we have both a source and a receiver at each of 
those outage levels on each drum. By using this type of 
an installation, we can see both the froth and the coke 
as they pass the gauge 

We get a check on our froth height early in the day 
and if we feel it is too high we raise our transfer line 
temperature. That generally brings the froth height down 
to something that we like to see, maybe less than 10 ft 
We found that the 43-ft outage level indicator ts not 
sufficiently accurate to predict a coke drum outage for 
the next day. The one at the 25-ft outage level will pre 
dict 80°, within about 12 inches, the remainder, 12 
inches. Some of those may be as much as 24 or, some 
times, 30 inches off 

We have had our permanent installation in use since 
the latter part of May, and since that time we have 
brought our average coke drum outage from about 25 
ft down to about 18 ft average for a month. To average 
this we may run as low as 14 ft and sometimes as high 
as 20 

In my opinion, the way to utilize coke drum space 
most efficiently is to vary the drum cycle. Perhaps shoot 
for a 15-ft outage on a 24-hour cycle, but if you don't 
make that outage, run over cycle time by a half hour or 
cut by a half hour, or maybe even an hour early. And 
then increase or decrease your feed to compensate for 


the altered cycle time 


s Wheeler: What | was wondering about 
is this: you have apparently had good luck 
in reducing foam height by raising trans- 
fer line temperatures; what is the effect in 
reducing foam of a 2° or 5° raise in trans- 
fer temperatures? 


Buchanan: We don't have good quantitative data yet on 
that. Let me explain our situation this way—-we like to 
fire by our vapor outlet temperature on our coke drum 
If we run at a 920° tranfser temperature, our vapor out 


let temperature then gradually rises during the day. It 
may be around 825 in the morning and will rise to 840 

at switch time. We like it between 845 and 850 if possible 
We feel that at 840 to 845 we have 4 or 6 ft of froth on 
top of that coke bed. For 825 on the vapor outlet, it 
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may run from 10 to 15 ft, depending upon our stocks, 
and a few other things 


Wheeler: 


Are there anv more comments on coking? 


? McCandless (Pan-Am Southern Corp): 
What limitations are there on the Con- 
radsor carbon content of the coking fur- 
nace charge on a delayed coking unit? 
Does anybody have a practical upper limit 
as far as that is concerned? How high do 
you go? As high as 15°/,? 


Comment: As high as 30% 
Wheeler: 30° Conradson Carbon! That's very interest 


ing. Who runs a delayed coking at that level of Conrad 
son Carbon? 


Ferguson: NCRA does in Kansas. Whether or not they 
actually ran any that high or not, | don't really know 


Wheeler: Was that what it was designed tor? 


Maddocks: That's just about right. Actually MeMurrey has 
an 8000 b/sd decarbonizer and, in that particular unit 
the charge stock has about 4° Con carbon. We're circu 
lating about 1600 b/sd through the coking heater or say 
20° , so five times 4 would be about 20° Con carbon 


Wheeler: Is that the one you were talking about where 
they used lots of steam in the heater? 


Maddocks: Yes, that’s the problem. As we see coking units, 
the heater is the critical item. As we know, the two im 
portant factors influencing coke deposition in tubes are 
radiant rate and fluid velocity, Our method of handling 
that problem ts to get lots of steam in the tubes and 
keep the velocity of flow to a maximum 

Here are a couple of other points I'd like to mention 
covering the Con carbon of the gas oil product. I believe 
we all agree that Con carbon on the gas oil is quite de 
pendent upon the fractionation obtained between zone 
and the draw-off, or the scrubbing effect. It’s carry-over 
from the flash zone that affects the Con carbon in the 
draw-otf steam. For instance, we had some trouble down 
there and coked wash trays to the point where we weren't 
doing any scrubbing at all. The Con carbon went up to 
a maximum of about 0.6°. On the design basis for the 
unit's original installation, we come up with a Con carbon 
of about 0.3%. Actually, by more proficient scrubbing 
of vapors which involved redesign of the wash trays and 
changing some spray nozzles in that section, the Con 
carbon has been reduced to about 0.15% That's a pretty 
good quality gas oil 

In general terms, the effect of pressure on a delayed 
coking operation is as follows: at high pressure, you would 
expect to make about 1.5 times the Con carbon in the 
teed stock as coke, With lower pressure operation at 
McMurrey, we make about 1.3 times the Con carbon 
so there's about a 20% decrease in the amount of coke 
produced. By producing less coke—less coker gasoline 
and less gas is made because less cracking has occurred 
Reducing the pressure decreases the amount of cracking 

If you consider fluid coking, you obtain about 1.1 of 
1.0 times the Con carbon in the feed stock as product 
coke. Actually, the reason for less coke is that some of 
the coke is burned in the process. The volatility of coke 
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Where this Information Came From 


[HE all-day question-and-answer ses 


Am Southern Corp., El Dorado, Ark 


The engineering panel: R. R. Mad- 


sion is a popular part of the WPRA’s The refiners were: N. S. Banta, docks Blaw-Knox Engrg. Co. Pitts 


annual regional meeting 


fhe 10-man panel replies to pre Heike, Premier Oil Refining Co., Ft 
Buchanan, Bell Oil 


pared questions, then answers ques- Worth, lex.; I 


Pure Oil Co., Nederland, Tex.; E. A. burgh, Pa.: J. S. Clarke. Esso Research 


& Engrg. Co., Linden, N. J.; D. I 
Ferguson, The Refinery Engrg. Co., 


tions from the floor & Gas Co., Ardmore, Okla.; M. §S fulsa, Okla.. J. F. Walter, Universal 


Ihe group of five refinery men 
and five engineering men was di- 


rected by Harry K. Wheeler, Pan El Dorado 


Moody, Lion Oil Co 
©. A. Fuchs, Pan-Am Southern Corp., 


El Dorado; and Products Co., Des Plaines, Ill 
and D. E. Womeldorph, Houdry Proc- 
ess Corp., Philadelphia, Pa 


produced is more dependent on the temperature held in 
the coke drum, than on the pressure of the operation 
therefore, temperature is the important variable con 
cerning coke volatility 


s Ferguson: What order of Con carbon 
does Pan-Am discover on its gas oil? 


Fuchs: As high as 0.15. It has been below that in the 
past. We started out at 0.03. I think our charge rate 
is higher now, and the Con carbon is around 0.15 


s Ferguson: How about gravity on your 
gas oil? This was about a 30 gravity coker 
gas oil, 


Fuchs: About 28 gravity 


Ferguson: Ihat's pretty high gravity, and I still think that 
0.15 is the upper limit on a gas oil that light 


Wheeler: Regarding the factors that 
Bob Maddocks was pointing out 
whether they are the effect of pressure 
or the effect of reducing recycles 

I don't know, but undoubtedly when 
you lower the recycle you are going 
to get a litthe lower carbon yield on 
your feed because you are not crack 
ing the recycle gas oil, On fluid cok 
ing there is no recycle. In other words, 
they take out such a heavy gas oil 
there is nothing left to recycle. | think 
recycle might be the reason the coke 


Wheeler 


yields are so low at low pressures 


Jandacek: (D-X Sunray): On our test operation that was 
mentioned before, by Mr. Eppard, we (Sunray at Dun 
can) actually did raise our chimney temperature during 
that operation, when we raised the chimney temperature 
we got a heavier gas oil. It reached about 0.2 Con carbon 


s Alexander (Pan-Am Southern Corp.): 
When you lower the pressure on delayed 
coking unit coke drums, do you increase 
coke fines carry-over to the Geathonster? 


Comment; On the Ucan test, the coke drums had been 
on stream for a long time, something like a 100 days, and 


it would be very difficult to tell whether this coking in 
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the transfer line was the result of just being on for a 
long time, or caused by the changes in the operation 
As Mr. Eppard points out, when they went into the Ucan 
test, they had 14-in. gate valves and they had considerable 
difficulty in opening and closing them when they went 
to this lower pressure. They have now converted to wedge 
plugs which they hope will solve their opening and closing 
problem 


Stark (Ohio Oil Co.): A similar type of trouble was ex- 
perienced on the delayed coking unit at the Ohio Oil Co., 
Robinson, Il. The trouble was eliminated by washing the 
valves with coke drum overhead vapors each time a drum 
switch was made. The Ohio Oil coker has an angle (up- 
stream) valve and a gate (downstream) valve on each 
line 

One hour before switch time the operators pinch the 
gate valve enough to increase the coke drum top pressure 
from | to 1.5 psi and the valve is kept in this pinched 
condition for approximately 30 minutes. Next, the oper 
ators pinch the angle valve to increase the coke drum 
pressure from | to 1.5 psi above the previous pressure 
so that it is known that the angle valve is maintaining 
the coke drum pressure. The gate valve is again opened 
and the angle valve is kept pinched for approximately 
4 minutes until the coke drum switch is carried out. The 
valves are pinched closed about one third of the way 

By pinching the valves to gain a slight pressure in- 
crease, the Vapor velocity through the valves is increased 
enough to clear coke out of the seat and bonnet free 
spaces. Before this was done the Robinson refinery 
used to require three and four men to manipulate the 
valves, and the force bent valve wheel gears crooked 

After three or four cycles of pinching or washing the 
valves, the valve action is free enough so that during the 
switch the pressure is maintained on the coke drum by 
one man operating the angle valve with one hand. The 
bonnets of the vapor line angle valves are flushed with 
unit gas oil but the gate valves employ no type of flush 
ing mechanism 


ws Question: Have you been doing this 
long enough to know whether the valves 
erodes because of this increased velocity 
through them? 


Stark: We have been doing this for 244 years and we 
have been shutting down every six months—we haven't 


noticed any erosion 


Lditor’s Note: In several of the previous sections of this 
series, Mr. R. R. Maddocks’ name was spelled incorrectly 
Mr. Maddocks is with Blaw-Knox Engineerine Co 
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By W. A. KONRAD and T. S. TUTWILER, Esso Research and Engineering Co., 
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TER PLUGGING 
ol 


Fsso Research and Engineer 
ing s fast, easy-to-run for 
the stability of heating oils 
Why filter plugging? The test had to 
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had suitable 


new test 


storage 
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possible, and it to be 


Table 1—Types of Oils Evaluated 
by Accelerated Filter Plugging 
Test 


inada (Alberta) 
I ounsiana 


bast 


Crude sources ( 
Texas 
Venezuela 

yy of treating Untreated 
I re ited { 

cid, etc.) 
Number of base 

blends 

Variou 


traightrun an 


I ypes of blends proportion 


Number of 
Total 


test oils 


number 


for both research and production con 

trol 
Why 

dle 


were 


stability 
|—Existine 
not entirely satisfactory 


another 
distillates 


test for mid 


now tests 
and 2 

the need for a reliable check is urgent 
and urgent. The use 
of cracked middle distillates (from cat 


growing mort 
alytic cracking for higher gasoline oc- 
tanes) to fill the growing middle dis- 
tillate fuel demand is increasing. This 
demand 91% World 
War II—from 182-million bbl to 350- 
million bbl between 1947 and 1953 


increased since 


Fsso’s “Accelerated Filter Plugging 


and N. L. SHIPLEY, Imperial Oil Ltd. 


lest 
that 


use 


is designed to assure 
fuel 
Unless careful proce: 
both 
middle distillate fuels in 
cracked tocks I hese 


otten stored tor long riods 


the retiner 
field 
add 


sludge can 


his will not sludge in 


of 


itives, of are used 


form in or 
fuels 
en 
that 
(See 


porating 
are 
couraging sediment formation 
would downgrade performance 
photomicrograph above left.) 


I he APP test, which 
both additive 


works for 
containing and non-add 
itive 


alter 


containing fuels, was developed 


work hy so Re 


search and Engineering Co 


con rable 


Table 2—Description 


Location 
Test No. 


Total No. of 
No 
NY, 


No. of test Ss 


init 
units per test 
Range « 


Storage 


of Field Stability Tests 


bastern S. 

A 
Ist yr. 2nd yr. 


( anada 


S00. 2400 


PETROLEUM PROCESSING 


| 


(line filter, screens, nozzle 260 


Over ail burner demerit gree 


+ 


| 


48 


Accelerated filter plugging demerit 


Field filter plugging 
% by visual rating 


Over -all burner demerit 
(line filter, screens, nozzle) } 


WIDEST ACCEPTABL 
TEMPERATURE LIMITS © 


TARGET CURVE 


+ 


| 


6 


2 a 
FIG. Above 


Accelerated filter plugging demerit 


Developing the Test 


In setting up the Accelerated Filter 
Plugging (AFP) Test, the approach 
was tO approximate as nearly as possi 
ble what happens in the field 

It was found that short term stor 
age at controlled high temperatures 
produced the same type of sludge 
particles found after a season's stor- 
age in the field at ambient tempera- 
tures. (See photo, p. 145, at right.) 

The sludge from the AFP Test was 
tested by measuring in the same way 
as a burner would measure it-——sludge 
accumulation on a cotton or felt line 
filter. This part of the burner collects 
the most sludge and is a good indi- 
cator of the condition of the rest 

Therefore, the test method selected 
to study the sludge consisted of filter- 
ing out the sludge with a simulated 
line filter; measuring pressure drop 
across the filter; weighing sludge held 
on the filter; and visually rating the 
AFP filter element (because visual rat- 


146 


ings of field filters are generally indi- 
cative of over-all burner conditions) 


Testing the Test 


Ihree field tests, covering 11 dif 
ferent oils (6 were additive containing, 
representing 4 different additives) 


FIG. 1 Left above, 


burner condition 


burner condition 


Table 3—Demerit Rating Scales 
(Pressure Drop and Sediment 
Weight) for Accelerated Filter 


Plugging Test 


Final Total 
Pressure or Pressure Sediment 
Weight Drop Weight 
mg 
0 2 ()-§ 
5.1 
101-2 
20.1 
w.1 
80.1 
120.1 
170.1 
230.1-300 
plugged 300.1-up 


} 

l 
6 
TIME, HOURS 


relationship of AFP demerit 


controlled field tests, 1500 gal 


consumption 


FIG. 2—-Left, composite relationship of AFP demerit to 
controlled field test 1500 gal oil 


consumption 


heat cycle for the Accelerated Filter 


Plugging Test 


showed good correlation between the 
AFP Test and field stability for a wide 
variety of heating oils. A description 
of the oils used is given in Table | 

Iwo tests were made in the U. §S., 
each for one heating season; and the 
third test was in Canada for two con 
secutive seasons. All were in typical 
home heating installations using gun- 
type burners, which represent about 
85° of the burner population in the 
U. S. and Canada. ‘Test installations 
included small and large, as well as 
new and old heating units. Table 2 
describes the field tests 

All test units were rated by two 
different systems. The first system used 
a line filter (cotton yarn wound, or felt) 
as the basis of evaluation, and the per 
cent of the filter plugged was rated 
visually 

The second rating system involved 
the entire unit with various parts rated 
on a 0-10 demerit scale. The resulting 
demerits were multiplied by the weight- 
ing factors shown on next page, then 
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filter plugging 
| % by visual rating 
60 
240 
40 
TEST A 
20 é 2 20 
40 4 
TEST 8 
20 2 160 + + + + 7 
60 6 
TEST 
° 
° 
° 
| 
4 6 2 4 6 8 80 - 
| 
7 fs) 2 4 Te) 12 \4 16 
60 6 
F 
q 


added to give the over-all unit demerit 
on a 0-10 scale 
Weighing 
Factor 
25 


Burner Part 
Line filter 
Pump strainer 
Nozzle 
Other nozzle parts 
AFP demerits on the test oils be 
start of the field StS 
then compared with the field test re 
Excellent field 
filter plugging was obtained in all three 


strainer 


fore the were 


sults correlation with 


tests, and the correlation with over-all 


burner condition was excellent in 
Tests B and Fig 
relations for each test 


Fig 


tion when the 


show the cor 
represents ‘ correla 
results of the three in 
dividual tests are made into a 
While the composite 


define the 


com 
posite plot plot 
does not correlations as 


sharply as the individual plots which 
PROCESSING 


PETROLEUM September 


TOR FINAL RINSING 
SEDIMENT ON FILTER 


hown belov 


represent less variation in oil type, it is 
vood, considering the fuel types, treat 
ing condition covered 


Diesel fuel field filter plugging tend 


and additives 


ncies, though not evaluated in the 
preceding tests 
dictable by the 


the AFP Test 


have been found pre 


authors when using 


How to Run the AFP Test 


Ihe AFP lest consists of heating a 
ample of the test ol at a controlled 
rate (see Fig. 3) for 16 hours to ac 
celerate sediment formation. The sam 
then filtered at a 
constant rate by - or 


ple iS cooled ind 
sliding 
vane pump, and piping arrangement 
as shown in Fig. 4 


After 12 
the final pre 


liters have filtered 
filter 


sludge on the 


heen 
ure drop across the 
pad and the weight of 


pad are recorded so that demerits can 


1956 


Distillate Stability Test @ 


lable 3. On this 
and 10 ts 
demerits are 
with the 
shown in Fig. 5 


he calculated trom 


scale, O excellent 


Visual 


comparison 


poor 

obtained by 
standard pads 

Demerits trom Table 3 and Fig. 5 
are averaged arithmetically to obtain 
AFP demerit for the test oil 
lest reproducibility is good, with a 


at the 4-de 


over-all 


standard deviation of 0 
lable 5) 
A single pump and filter setup can 
two test samples in an 
day (including filter 
About 
tor the accelerated aging cycle (usual 
overnight) and 
to filtration 


merit level (see 


§-hour 
pad preparation 
and rating) 20 hours is needed 


ly run cooling prior 
Ihe detailed test 


tollow 


procedure as 
1—Sample Preparation: Preformed 

diment may be present in suspended 
form in the sample of test oil as re 
ceived, Depending upon the informa 
tion desired 


first 


preformed sediment may 
filtration of 
the ol through sintered glass or paper 
filter 
pluzving test before accelerated aging 
of the ol, or (c) left in the oil to 
how the 
hy 


be: (a) removed by 


(b) evaluated by conducting a 


filter plugging effect caused 
preformed sediment plus sediment 
formed during the thermal treatment 

For refinery control purposes, al 
When an AFP 
field 


exposed to 


ternative (c) is followed 
rating os desired on 
that 


samples 


have been contam 


transit and handling, sus 


pended sediment should be removed 


is Suggested under (a) above 
2—Accelerated Aging: a 4'» 
tion of test onl at 


is 


taunvular 


gal por 
room temperature 
transferred to a 5-gal 
in plated steel can that 
been cleaned previously with pe 
troleum ether and acetone, then dried 
Ihe can containing the test oil ts 
then placed in a heated chest to un 
dergo the 
Which takes exactly 

During the 


temperature 1s measured and recorded 


accelerated aging cycle 
16 hours 
heating cycle, the oil 


automatically, using a thermocouple 
placed in the center of the oil sample 
A special 
thermocouple in the sample can 

he relationship 
followed by the test 


during the 


vented cap supports the 
temperature 
to be sample 
heating cycle ts 
given in Fig. 3. The 


the graph 


16-hour 


heavy line on 


shows the target tempera 


ture at any given time: the shaded 


area indicates the widest 


uct eptable 
limits 


Conforming to the cycle 


heating 
specification is of the utmost im 
portance for good reproducibility. At 
the same time it is important to avoid 
lo al 


overheating. The heating box 
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Distillate Stability Test 


5 6 


8 9 


FIG. §——Visual aid rating scale for the AFP Test 


and the rate of heat input, therefore, 
have to be carefully designed 

For convenience the authors have 
used a fully insulated heating chest 
having a grid of steam coils in the bot 
tom Ihe grid is composed of 10 
lengths of '2-in, OD copper tubing, 
20 in. long; connected by two 25-in 
long, OD headers 

lest sample cans are placed directly 
on the grid and the steam pressure 
is maintained at 80-90 psig (325 
This arrangement gives the 
desired heat cycle and eliminates the 
possibility of local overheating 

Inside chest dimensions are 25 in 
x 25 in. & 20 in. high, and it holds 4 
test samples. If less than 4 samples 
are to be run at any given time, the 
remaining positions in the box are 
filled with cans containing 4'2 gal of 
dummy oil. Lo provide uniform heat 
radiation, the 4 cans are placed sym 
metrically in the chest, each can be- 
ing equidistant from the chest walls 
and the adjacent cans. Cans with test 
samples have thermocouples, while 
cans with “dummy” oil are simply 
capped loosely to permit breathing 

Ihe possibility of a combustible 
mixture occurring under the test con 
ditions must be recognized, and ade 
quate safeguards should be taken to 
exclude sources of ignition 

After the heating cycle, the oil is 
cooled to 72°] S°F for 3% to 4 
hours in a bath of tap water. 
3—Operation of Filter Plugging Ap- 
paratus: Alter the heat-treated oil is 
cooled to 72°F, it is shaken thorough 
ly in the can to insure complete sus 
pension of sediment. Half of the sam- 
ple then is transferred to the glass 
reservoir, The remainder is reshaken 
and then added to the reservoir 

The inside of the can is visually in 
spected to detect any adhering de- 
posits Ihe presence of these deposits 
indicates that the test oil is probably 
quite unstable, but at the same time 
invalidates the rest of the test. How- 
ever, the authors’ experience indicates 
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that adherent deposits occur rarely 

From this point, until the comple 
tion of the test, the oil is stirred con 
tinuously at as rapid a rate as pos 
sible without causing vortexing 

With plugs affixed at positions A/ 
and A2 (see Fig 4) closing the filter 
case connections, and with valves B/ 
and B2 closed and C, D and E opened, 
the pump is started. By gradual ad 
justment of valves D and EL, the ratio 
of discharge oil to recirculation oil 
at the pump is controlled to give 10 
psig reading at point F, and a dis 
charge flow of | gal/hr. (The rota 
meter is calibrated prior to the test 
with an oil having a Saybolt Universal 
viscosity at 100°F of 33.0 and API 
gravity of 33.0°.) 

Lines are flushed with 500 ml of 
the test oil, which is collected and 
discarded. After flushing, the pump ts 
stopped, and the plugs at the filter 
case connection (A/ and A2) are re 
moved in preparation tor attachment 
of the filter assembly. The adjustment 
of valves D and F&F ts not changed 
pending start of the actual test run 

Meanwhile, the 1'4-in. woven felt 
filter pad is prepared by rinsing several 
times, under suction, with n-heptane 
to remove any heptane-soluble matter 
contained in the wool felt. For this 
operation, the pad ts supported in the 
lower half of the filter case 

The pad is dried at 210°F tor 30 


Table 4—AFP Test Reproduci- 
bility 


Demerit Rating 


aboratory OUA oOUsB 
A 4.7 93 
1.7 8.7 
3.2 6.7 
10 12.0 
+3 6.3 
11.3 
Average 
Standard 

deviation 0.7 2.1 
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minutes in an explosion-proolt oven 


removed and weighed immediatel 
(within one minute) while it is warm 
Ihe hygroscopic nature of the pad 
makes it undesirable to cool tt before 
weighing 

The pad is then transferred to the 
filter case, which ts assembled as shown 
in the detail. The case must be suffi- 
ciently tightened to prevent oil leaks 
around the Teflon washers or the pad 
Ihe assembly is attached to the ap 
paratus at the unions previously closed 
by plugs A/ and A2 

With the filter case in position and 
valves B/ and B2 and C closed, and 
valves D and &£ at their previous ad 
jusiment, pumping is resumed, and 
the test run proper is begun 

Throughout the remainder of the 
test, pressure at point F ts held at ex- 
actly 10 psig, and the rotameter 1s 
set at a position corresponding to a | 
gph flow with the calibrating oil 

If wide variations in oil gravity and 
viscosity are anticipated, the test 
should be run at a throughput of ex 
actly | gph. For production control 
work, however, small variations (1 of 
2 units) in gravity and viscosity can 
be disregarded, and the unit run to a 
predetermined rotameter setting with 
satisfactory results 

Pump discharge pressure and flow 
rate are controlled by suitable adjust 
ments of valves D and / 

Although air bubbles are commonly 
observed in the first 1-2 liters through 
out, continuous or excessive air in the 
oil indicates line or filter case leaks 
that should be remedied The valves 
B/ and B2 are opened carefully, and 
the pressure drop across” the pad 
is measured. Manometers, vacuum 
gaves or a differential vacuum gage 
can be used for this measurement 

A record is kept of running time, 
volume throughput and pressure read 
ings at convenient intervals every | 2 
liters. Unstable test oils will show rapid 
pressure increases and will conse 
quently require closer observation than 
stable oils 

The run is continued until 12 liters 
of oil have passed after which the 
final pressure drop ts recorded, valves 
Bl and B2 are closed to prevent test 
oil from draining back into the vac 
uum gages Or manometers, and pump 
ing and stirring are stopped 

With unstable test oils that form 
large amounts of sludge, plugging of 
the apparatus may occur betore pas 
sage of the required | ? liters through 
put. Conditions that indicate the on 


set of severe plugging are ; (a) pres 
sure drop in the range of 50-70 cm 
Hg, and (b) excessive vapor bubbles 


2 
7 
4 
j 
j 
hy 
_ 
4 
q : 
= 


in the oil at the 
the pump. as 
meter 


discharge line from 


observed in the rota 


However 


conditions 
until 
12 liters are filtered or complete plug 


even if these 


develop, the run is continued 
ging is reached 

The unit is considered completely 
plugged only when the pump is unable 
{O maintain 10 psig pressure at the 
predetermined rotameter setting, or at 
a flow rate of | gph. If this happens 
a record is made of the final volume 
passed, and the final maximum pres 
sure drop across the pad these being 
the last readings obtainable under the 
flow valves 


B/ and B2 are then closed and pump 


standard conditions Ihe 
ing and stirring stopped 
4—Measurement of Collected Sedi- 
ment: The filter case is carefully dis 
mantled, leaving the pad in position 
in lower part of case. (See detail.) 

\ vacuum of 8 cm 2cm Hg is 
ipphed at the filter flask 
tained conveniently by 


This is ob 
adjustment of 
the air bleeder inlet 


Ihe pad and the 
washed 
carefully with 50 ml n-heptane, added 


sediment collected on it are 
in small successive portions to remove 
traces of test oil 

Care 1s disturb the 
sediment on the filter pad, be 


taken not to 
ause the 
sediment-covered pad is subsequently 
rated visually 


Washings are passed directly through 
i tared tritted glass crucible to catch 
that 
Ihe crucible is then washed 


idditional SO mi 


iny sediment might have been 
dislodged 
separately with an 
of n-heptane 

Pad and crucible are dried at 210 I 
tor 30 minutes. The crucible is cooled 


in a desiccator and weighed 


The pad 


is Weighed immediately after removal 
total 


sediment on the pad and 


trom the oven lhe weieht of 
crucible ts 
recorded. [The appearance of the pad 


is rated accordingly to the visual rat 
ing scale, Fig. 5 

S—Shutdown of Apparatus: Between 
test runs in the filter plugging appara 
tus, the lines should be purged of test 
from. the 


idle 


ipparatus is rec 


ol and sediment previous 


run. For prolonged time, com 
plete drainage of th 


ommended 


Rating of the Test Oi! 


The performance of the test oil is 


rated by the following three criteria 


1-Pressure demerit caused by 


final pressure drop across the pad 


Weight demerit caused by to 


tal sediment retained by pad and 
crucible 

3 Visual demerit caused by ap 
pearance of sediment 


pad 


ck posit on 
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Distillate Stability Test @ 


These three demerits are numerical 
A} demerit 


Ihe demerit scales 


ly averaged to obtain the 
rating for the oul 
and weight data are 
lable 


merit rating scale in Fig. 4 


tor the pressure 


shown in and the visual de 


As previously mentioned, with un 


stable test oils plugging of the ap 


paratus may occur before passage of 


the required 12 liters throughput. In 


these situations, the over-all demerit 
at plugging ts then corrected by use of 


the following relation 


orrected 

AFP Demerit 
Where 

A Over-all demerit at plugging 


B Total throughout at plugging, liters 


ARP 


cuuse 


C orrected demerits for test 
ols that 


usually exceed 10 


complete plugging 


Test Reproducibility 


lest reproducibility is suflicrently 


make the AFP 


control testing as 


vood to valuable in 


refinery well as in 


fuel and additive ce velopment re 


search. The reproducibility of the test 
lable 4 


demerits obtained on 


is indicated in which 


AFP 


reference oils in 


com 
pares the 
, cooperating re 
finery laboratories 

lable 4 suggests that test reproduc 
bility AFP de 
merit (instability) increases. While this 


practice to be so 


decreases as average 


has been found in 
reproducibility on oils in the 0-4 de 
merit considered quite good 


as the 


practs al om 


Is 
for a performance type test 
range that is of most 
terest 

Oils having demerits above 4-5 are 
unstable so that better re 
that po sible with 


the AFP becomes unimportant 


sufficiently 


producibility than 


Filter Case Details 


The filter case is Air Filter No 
E-9, Eclipse Air Brush Co., 391 Park 
Ave., Newark, N. J. Case is equipped 
with steel 

in. Telflon gaskets with 1'4-in 
and exactly l-in. ID 

Ihe filter element ts 
felt cloth No. 281, JT. Shriver 
Co., Harrison, N. J. Individual 


pads are cul to 1%4-in 


Iwo 


OD 


’O-mesh screen and 


woven wool 
and 
filter 


diameters 


ondensed version 
the authors befor 
Dy of the American Che 
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BIRTH OF A COLUMN.-in three stages. One of many 
tough, tight-fit jobs at Texas City Refining, where 
they ask the question below 


Why Lose Time 
For a Revamp? 


How Texas City doubled alkyla- 
tion capacity, making all tie- 


ins during a normal shutdown 


By C. F. TENNISON, Maintenance Supt., 
Texas City Refining, Inc. 


THIRD SECTION of de-ethanizer column going up 


 h XAS CITY REFINING, INC., has just completed 
a major revamp of its HF alkylation unit without 
lost onstream time. Equipment and line were placed so 
that all tie-ins could be scheduled during a regular shut- 
down. Therefore, no downtime on the existing unit could 
be charged to construction. The unit's capacity was about 
doubled 

New construction ts filled with compounded complexi- 
ties, especially for an expansion of an existing unit. So 
when Texas City Refining’s top management decided to 
expand existing facilities, and said, “Do it with a mini- 
mum of downtime,” we went one better—-we did it with 
no chargable downtime 

For such an expansion, plant forces must plan and 
coordinate all work 

Engineering locates equipment in whatever space is 
available in the area. Construction hazards enter into 
this planning, because they sometimes outweigh actual 
square feet of ground 

Piping and accessories are routed to and from the new 
equipment in a smooth flow that does not bottleneck 
construction. 

Construction progresses as far as possible before shut- 
down. Hot taps can be made, or lines and equipment can 
be isolated. Also, stub ends can be made and valved off, 
so that 4 minimum of tie-ins will be needed when time 
is such an important factor 

Coordination and cooperation of all plant forces are 
absolutely essential. This includes both maintenance and 
operations, and outside contractors 
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GIN POLE holds weight as crane guides !ast section 


General Planning 


At the start, a close study of all work needed for the 
revamp of the HF alkylation unit was made. Each pump, 
reboiler, condenser, line and vessel 
was given a number 

Contractors erected all towers, placing them on foun- 
dations laid by themselves, or by Texas City Refining’s 
maintenance forces. It was thought, and proved, that time 
would be saved by having the maintenance department 
forces put down the foundations. In actual construction, 
the maintenance department completed some foundation 
excavations before the drawings were finished. This was 
possible, because the entire project was engineered in our 


tower, exchanger 


own engineering department, and close coordination of 
interested departments was in effect at all umes. 

Completion up to tie-in was made by the contractor 
after foundations were down and towers erected. There 
was excellent coordination between contractor and re- 
finery because the contractor's superintendent 
worked out of the refinery maintenance office. 

Piping and fittings were moved to the job site as the 
pipe work started. By doing this, time was saved on the 
actual installation of line control valves and fittings be- 
cause all material needed for the entire line was on site 

A safety department representative was present on the 
job site at all times. With this man present, and with pre- 
planning of safety needs, there were no interruptions of 
work because of unsafe conditions or actions during the 
entire project. 


forces 
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Employe safety was also guarded many times, during 
piping erection, by inclosing scaffolds completely with 
tarps” and asbestos blankets. This protected workers 
from the danger of acid spills and fires (there were neither 
during this project) 

Electrical work was done largely by the maintenance 
department, because the work had to be done on the 
existing unit while it was onstream. Work not done by 
maintenance was supervised directly by the maintenance 
electrical foreman, or his electricians 

Instruments were installed by the contractor, under 
direct supervision of the maintenance instrument depart 
ment. The supervision of contractor forces by refinery 
maintenance foremen worked amazingly well, both in 
electrical and instrumentation work. There was no friction 
between the forces, as each understood its responsibilities 
and worked in a very agreeable manner 

Work schedules for the HF alkylation unit expansion 
project were set up in accordance with deliveries of 
materials. Weekly checks were made on deliveries to 
expedite items appearing to be slow in reaching the pro 
ject site 

In very few situations was it necesary to revamp the 
work schedule because of slow or late equipment deliver 
ies 


From Steam to Oil 


A decision was made to revise the exchange medium on 
the HF alkylation unit reboilers from steam to hot oil, 
thus giving better control of reboiler temperatures and 
reducing our excessive steam load 

New facilities were needed for the conversion from 
steam to oil, including hot oil furnace, hot oil drum, hot 
oil pumps, blow down tank, component piping and in 
struments 

The relatively large area needed for these facilities 
normally would present a big problem in a compact re 
finery such as ours, limited to 4 minimum of area. How- 
ever, we were fortunate in having an undeveloped area 
‘tailor-made”™ for this job 

This area, for the hot oil reboiler facilities, was 
bounded on the east by the HF alkylation unit, and on 
the northwest by the alkylation blowdown. By having 
this area, we were able to erect all equipment completely, 
run all piping, and install all instruments (except the 
reboiler hot oil control stations) before shutdown 

After the preliminaries of discussion and preparation 


WHICH IS THE NEW CONTACTOR? [1 was added with a 


tie-in while the other two (at right) were on stream 


1 
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CAT TRACTOR and two cranes handled prefractionator 


column. Erection posed no problem after site was cleared 


plant forces began design work, purchased all needed 
material and equipment, and entered into contracts for 
the furnace, piping and instrument work. These actions 
were all started well in advance of the actual construction 
date, and were closely controlled, to assure good delivery 
dates and close coordination among all concerned 

Furnace erection was the most time consuming job 
We decided to install the hot oil furnace foundation with 
maintenance department forces to have the site ready at 
the earliest possible date. (See photo above right.) 

Speed in laying the foundation was possible, because 
we had men available on demand, and had access to 
blueprints as soon as they were completed 

Other foundations were installed by Southwest Fab 
ricators under a subcontract, and scheduled in order 
of demand by the overall project plan 


The hot oil furnace was designed, fabricated, and 
erected by Born Engineering under contract. Their shops 
made the entire furnace, after the prints were approved 
Then they moved to the job site after the foundation 


Meet the Author 


(. F. Tennison, maintenance super 
intendent of Texas City Refining, 
Inc., lexas City, Texas, was born in 
1907 at Waco, Tex 

His first job was with the now 
defunct La Porte Refining Co. From 
1928-430 he was still-fireman at Stone 
Oil Co. (now Pan-American Chem 
ical Co.) He helped build the Re 
pubhe Oil Refining Co. plant at Texas 
City and then joined the company 
as fireman and stillman on various 
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Mr. Tennison 


About 1934 he became toreman of the boilermakers, 
tipgers, welders and heavy equipment department, and 
in 1941 was appointed zone supervisor in charge of main 
tenance. He went to New Mexico in !947 to work in 
maintenance and construction for the state and the 
Air Corps. In 1953 he joined Texas City Refining in 
his present position 
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FOUNDATION for alkylation unit hot-oil furnace Was 


tarted early, wa ilmost finished before last drayw 


was finished—prior to the remainder of the work 


giving them the advantage of maximum space for their 
operations 

Erection of the furnace was started well in advance of 
the required date for a safety tactor. As it happened 
there were material difficulties during the erection, and 
this safety factor was needed. Work on the furnace 
Was completed about one week betore the calculated 
shutdown tor tre-in 

Accessory equipment was installed by Southwest Fab 
ricating. Except for the blowdown drum (made by the 
maintenance forces from a surplus tank), purchasing 
was handled by plant forces. Because Southwest was 
also the pipe sub-contractor, the equipment erection 
was coordinated closely with the pipe work 

Piping and pipe supports were fabricated and erected 
by Southwest Fabricating under sub-contract. The pipe 
was prefabricated in their Houston, Texas, shop, and 
the structural pipe supports were fabricated on the 
job site 

For both piping and supports, our plant forces han 
died the design and worked in close coordination with 
Southwest's superintendent, scheduling priority on the 
different systems 

Piping erection started at the furnace and progressed 
to the alkylation unit. It was possible to complete all 
pipe work in the furnace area and the main headers in 
the unit before shutdown. Header installation in the 
unit was possible by extending the existing supports and 
running this pipe above all existing pipe runs 

Additional control board room for the hot oil con 
trols was available at either of two ends of the con 
trol room not used for the alkylation units controls 

We bought an assembled, self-contained board, and 
installed it while the alkylation unit was onstream. In 
strument tubing and electrical work was run in con 
junction with the piping and other work prior to shut 
down. Work remaining during the shutdown period in 
cluded tie-ins at each hot oil control station, and calibra 
tion of the instruments 


De-Ethanizer Installation 


A very good tower foundation tor the de-ethanizer 
column was at the site of the old fixed-bed catalytic 
cracking unit, which had been torn down to the foun 
dation 
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Ihe old toundation was used by culting the concrete 
nside of the toundation down to the original reintorc 
ing bars. and tying on additional reintorcing bars to re 
intorce the new concrete poured inside of the reworked 
toundation 

Though this 5 in ideal tower location process-wise 

was an erection problem because of the limited 

ac iVailable. Overhead electrical lines, carrying 2300 
olts passed 40 fteet south of the tower toundation. The 
compressor building was 15 feet east of the foundation 
nd there was a brick building |2 feet west of the foun 
lution. Pipe supports, which could not be moved, were 
only 16 feet north of the toundation 

A three-stage tower erection was the solution to this 
problem (see photos pp. 150-151) 

A gin p le was erected in two sections by raising the 
lirst section ind erecting the second section on top 
This pole was sufficiently high to set two bottom sec 
tions of the tower, and make a lift on the bottom of 
the third section 

After erection of the first and second tower sections 
a rig with 100 feet of boom was moved in to assist in 
raising the top section of the tower. The crane boom 
had to be assembled on the job site after the rig was 
moved in 

With the crane making lifts from the top of the third 
section, a large amount of the section’s weight was cat 
ried on the gin pole. This was done to protect the boom 
Ihe crane only served as a guide for the top of the 
tower while setting the third section 

Ihe main litt drum for this job was about 300 feet 
trom the toundation. and a lead cable was kept in’ the 
line of pull by numerous guide blocks 

Alter the de-ethanizer tower was erected. the foun 
dation was put in for the reboiler, and the reboiler set 
Pipe was then erected from the tower and reboiler to 
points of tie-in on the operating alkylation unit 

Completion of tie-in, while the unit was down for turn 
around, took four days. All of the lines had been hydro 
statically tested up to the point of tie-in on the alkyla 
tion unit 


Prefractionator Installation 


I he preftractionator tower was located |6 feet north of 
the Bauxite towers vith the Bauxite tower strainers 
over what was to be the corner of the prefractionator 
tower toundation 

Before the prefractionator foundation could be poured 
it Was necessary to hang and brace these strainers to 
get them out of the way of the foundation This was 
done without interrupting Operations, and the prefrac 
tionator foundation was put down and ready for the 
tower when it arrived in the plant 

Iwo cranes were moved in, and a at-tractor” wa 
used in the erection of this tower (see photo). Som 
cribbing was needed on this job both ranes had to he 
cribbed up 

Work was very slow in this area because of numer 
ous acid lines, and the drift that had to be maintained 
on the crane booms However because of competent 


labor, it was done without trouble or mishap of any kind 


Contactor Expansion 
Iwo contactors had been made available to 
they were purchased, dismantled and moved 


refinery when the need for an extra conta 
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About Texas City Refining, Inc. 


FEXEXAS CITY REFINING, INC., ts the outgrowth 
| of a war-built, Defense Plant Corporation installa 
thon t then had a 10.000 b d Houdry fixed-bed cat 
alyiic cracking unit, a 1750 bed HE alkylation unit 
ibout 1.000.000 bbls of storage, and attendant facilities 
Ownership of these facilities was acquired in 1948 by 
three agricultural cooperatives to give an assured com 
petitive source of petroleum products for the very sub 
stantial needs of the stockholders. The owner com 
panies are the Cooperative Grange League Federation 
vith headquarters in Ithaca, N. Y.; the Pennsylvania 
Farm Bureau Cooperative Assn. of Harrisburg, Pa 
ind the Southern States Cooperative of Richmond, Va 

Major improvements since 1948 have been made to 
keep pace with the petroleum industry. Two atmos 
pheric distillation units were installed to provide teed 
Another 1,000,000 bbls ot 


storage was erected to give more flexibility, and treating 


stock for the cracking unit 


equipment was installed to manufacture more acceptable 
finished products. The fixed-bed catalytic cracking unit 

is replaced by a modern 19,000 b/d Houdriflow 
catalytic cracking unit 

A recent expansion program made changes in the 
gas concentration plant and HE alkylation unit to in 
clude more storage tanks, dryers, contactors, a pretrac 
tionator and a de-ethanizing column. These changes im 
proved alkylation teedstock and allowed the use of 
propylenes along with its previous butylene feed. In 
iddition, a segregation unit was installed for the vis 
breaker, including a vacuum flash tower on visbreaker 
teed, a flash tower and gas oil stabilizer on the visbreaker 
outlet, and an absorber tower for topping unit off-gas 

The adjoining article by Mr. Cc. I 
sor of Maintenance at Texas City Refining, Inc., Texas 
City, Texas, tells how they revamped their HF alkylation 
unit with no construction downtime 


lennison, Supervi 


seen. At this time, the foundation was put down for 
the third contactor 

While piping the two contactors into service, pro 
vision Was made to allow tie-in of a third contactor 
vhile the other two were onstream 

Not until the alkylation unit was back onstream 
after the turnaround, was work started on the third con 
tactor. Steel had been blasted and primed before the 
start of erection. Concrete fire protection on the east 
end of the existing structure was removed, allowing 
Structure for the additional contactor to be tied to 
the existing structure 

After the structure was erected, the shell was placed 
and plumbed. Piping was started on this shell while 
tube bundles were being installed in the shell. After 
completion of the bundle installation, the entire installa 
tion was hydrostatically tested 

Fireproofing of the structure was started after the 
ontactor was in service. Insulating this contactor gave 
additional cooling, and fit in very well with the lay-out 


of the other equipment 


Please turn page for the 


Maintenance and Construction 
Problem Corner 


us. and 
to our 
153 


Problem Corner F 
Petroleum Processing’s Maintenance ond Construction 
Panel answers your questions in this regular monthly feature. 


How to Inspect Metal 
On Live Equipment 


What are the methods for deter- 
mining the condition of metal 
when equipment is in operation? 


Refining, hast Coast 


Ihe Panel members agree generally 
that there is no real substitute for a 
thorough, off-stream, visual and in 
strument inspection of processing 
equipment metal condition 

Methods generally used to deter 
mine metal condition (usually thick 
ness) in live equipment often miss in- 
side cracks or pits. Also, the reliability 
of the tests depends directly on the 
inspector's experience and skill 

However, there are several inspec 
tion methods that give satisfactory in 
dications of metal thickness on live 
equipment, if their limitations are 
thoroughly understood and appreci 
ated. Most of the “non-destructive” 
methods of inspecting onstream equip- 
ment are most valuable when they 
indicate when a unit should be shut- 
down for further and more exhaus 
tive internal inspection 

The ultrasonic wave principle is 
widely used to inspect metal thick- 
nesses of live equipment. The Audi- 
gage, which is based on ultrasonics 
has a quartz crystal transducer that 
is placed in intimate contact with the 
outside surface of the metal to be 
tested. The crystal is “coupled” to the 
cleaned and smoothed test spot. Oil or 
glycerine is used to fill surface cavi- 
ties 

Crystal vibrations transmit to the 
metal. The frequency of the vibra- 
tions is varied until one or more of 
the harmonics of the resonant fre- 
quencies is found—as noted by a 
sound level increase in the earphones 

From the resonant frequency thus 
found, and the known velocity of 
sound in the metal being tested, metal 
thickness is found by referring to 
scales built onto the instrument. Flat 
or curved crystals are available 

One man can operate the Audigage, 
which is battery powered and light- 
weight 
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Material behind the surface being 
measured has little effect on the read 
ings, and laminations are detected 
For rough or pitted surfaces, signal 
strength is reduced, and the resonance 
band broadened. Thus, a skilled op- 
erator can judge the extent of non- 
uniform metal removed by corrosion 

Pits deeper than about 20% of the 
plate thickness give no Audigage read- 
ing. A disappearing reading warns of 
serious thinning, and the extent of 
the area can be found by moving the 
instrument around this section 

Crystals are now available for ele- 
vated temperature use (300°F for 
continuous use, 450°F for intermit- 
tent use), but discomfort and hazard 
in working on hot surfaces often limits 
operations to surfaces of temperatures 
under 300° F 

Though not affected by vessel con 
tents or internal scale, the Audigage 
has the disadvantage of covering only 
a small test area, Also, it is difficult to 
use on curved surfaces and does not 
test liner condition 

A variation in ultrasonic testers js 
the Reflectogage, which converts the 
resonant sound frequencies into light 
waves visible on a “scope.” By proper 
crystal placement, inclusions, cracks 
and other discontinuities of almost any 
size, orientation or location can be 
detected on inside surfaces 

Though most commonly used to 
check shafts, pump blocks, welded pip- 
ing, etc. before fabrication is finished, 
the Reflectogage can be used in many 
places on live equipment. 

Gamma ray emanation gives another 
method of testing for metal thickness 
on equipment in use. The best known 
instrument of this type is the Pene- 
tron, which uses a radium capsule, 
shielded from a geiger counter-type 
detector 

Wall thickness is determined by 
measuring the percentage of radiation 
(from the radium capsule) that is 
picked up by the detector, after re- 
flection from the opposite surface of 
the metal being tested. The thicker the 


metal. the less the back-scattered radia- 
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tion picked up by the detector 

Calibration curves can be prepared, 
based on the material and curvature 
Special pneumatic and magnetic hold- 
ers have been developed to hold the 
radium-containing head in place 

A special adaptation uses a tangen- 
tial head, with the radiation source 
and the detector positioned circum- 
ferentially around the tube. In this 
application, it’s necessary for the rays 
to penetrate both walls tangentially 
before being picked up by the de 
tector. Curves similar to those for 
the standard head are also prepared 
to allow measurement ©! pipe or re- 
turn fittings up to 12 in. diameter 

Penetron readings are affected by 
the contents of the vessel being tested, 
and by scale or deposits. Even a badly 
corroded surface can indicate an avet 
age reading, and laminations are not 
detected (of interest where hydrogen 
blistering is met) 

lo use the Penetron, one man holds 
the detection head, and another man 
operates the indicating instrument. No 
surface preparation is needed to make 
a reading, but the instrument does 
need an outside power source 

The Penetron is useful when more 
rapid and extensive coverage is need- 
ed-——giving comparative thickness 
when the vessel contents are known 
to be identical at each Penetron test 
location. Unlike the Audigage, the 
Penetron does not check the condition 
of metal liners 

Electric resistance methods have 
been developed to measure wall thick- 
ness and variations in analysis and 
structure of materials. However, most 
of these are somewhat cumbersome, 
and more expensive than the Audi- 
gage, Reflectoscope or Penetron, and 
so have not found extensive use in re- 
fineries and chemical plants to date 

Radiography, the passing of X-rays 
or gamma rays through the metal onto 
photographic film, has been used on 
some occasions for live equipment 
One example is a novel program being 
conducted at various refineries by the 
Ethyl Corp. to find the condition of 
welds in ethyl fluid storage tanks. The 
tanks are radiographed with a radio- 
active source on one side of the tank, 
and film on the other side 

Though radiography is highly spe- 
cialized, and skill is needed to make 
and interpret the radiographs, it has 
the unique advantage of showing the 
metal loss pattern 

The “hammer-and-listen” method of 
judging the condition of metal is an 
old time technique that can be sur- 
prisingly satisfactory—if experience 
and good judgment are used. This 
method is best on pipe or vessels with 
a thickness of less than ™% in. 
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“Solly, are you so short on work you can let a man 
sit around ail day on a safety valve?" 


Solly's New “What-is-it ?” 


the operations 


S° LY MORGAN 
superintendent, came 


storming 


into the Bull Pen, all out of breath 
1 could tell somebody was in tor a 
bad time 

Where's Dutch he wanted to 
know. | knew what was up right away 


Solly was having a terrible time with 


a 3-in. relief valve on the low-pressure 
vas side of one of his units. That, com 
bined with the usual day-to-day vexa 
tions of running a refinery, was about 


to drive poor Solly crazy 

Now 
here who will say 
but 


there are some people around 
that Solly 
that's 
point—anytime Solly go 

end, Ill lay odds that hell take some 
it was Dutch 


not 
the 


off the deep 


do 


have far to go heside 


one with him. [his time 


Kriger, the maintenance boss 

Dammit, Dutch, you gotta fix that 
I can't run a unit full of goofed 
Sollv watled 
Solly 


wont 


valve 
up pop valves 

“Now 
one lil ol’ valve 


there you vo you got 


that act right 
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ind you make out that Ive got all of 
em screwed up. Hell, that valve pot 
me talking to myself now 


Dutch had been fighting that safety 
and he was 
from 


at too low 


valve for four day 
hack where he 
thing kept 


sure 


started 
gong off 
then 
the pressure dropped 
Seems that Solly wa 
troubles trying to keep a constant pre: 
t place 
that screwy valve was adding to 


In all fairness 


and wouldn't seat when 


having hi 
ure on the tem in the fir 
and 


his woes by the minute 


to Dutch, he had done everything 
pos ible, but the gas wa highly cor 
rosive—a new seat would last just long 
enough to let Solly settle down he 
tween pops Then, everytime that valve 
went off, Solly would go off with it 

Listen—there she vo again! 
Dutch, well never get that ga ide 
lined out if vou don't straighten out 
that valve Solly was going fast by 
now 


just apout then, the Old Man 
strolled in Dutch, vou so short on 
work that you can let a man sit and 
vatch a safety valve all day’? Whats 
goin’ on over on that unit? 

Solly and Dutch poured out ther 


sto 


Well, Tl be damned! You guys 
are like a horse with blinders.” I could 
see the Old Man was going into his 

use ver head” lecture, so I sidled over 
for the education 

If vou can’t tind a valve that'll 
work, make one that will!” he said 

Hell's bells, we're supposed to 
make gasoline not valves Solls 
vyroaned 

That valve’s on the low pressure 
side of the What's the 


pressure ther ibout ten pounds’ 
Okay, all you need ts pipe and water 
ind you vot yourself a relief valve 
Ihe Old Man waited for that to soak 
in. It looked like it was going to be 
i lone wait 

Look, one pound pressure is equal 
to ubout inches of water. So, if you 
throw that valve away and turn the 


down into a col 
high 


ten-pound 


open end of the lin 


i 
what 


safety 


umn of water 280 inche 


do you have’ \ 


valve The Old Man was feeling good 
Solly looked like he might make it 

We hustled me pipefitters over 
rmeht awa Solly took the pressure 
oll the tem. Dutch had the shop 
make a vertical stand pipe out of & 
in. pipe with the bottom closed off 

ith plate A j-1n. pipe was stuck 
down in the stand pipe with the open 
end about a foot off the bottom——the 


other end elled out through the wall of 


the tand pip it the right height to 
flange up with the 3-in. gas discharge 
line. The inner pipe was seal welded to 
the stand pipe where it came through 
the wall. Then, a water hose connec 
tion was welded into the bottom of the 
s-in. stand pipe and a small hole cut in 
it exactly 280 in. above the open end 
of the 3-in. gas line 

I he vhol thing was carted over 
to the unit and tied in. A hose was 
onnected and the stand pipe filled 
until water ran out the hole on the 
upper end, Solly decided to let the 
hose run a hitth is long as he could 
ec water running out of that litth 
hole, he knew he had a seal on that 
ms system 

A few weeks later, Dutch caught 
Solly in the Bull Pen Solly, | think 


I've found a valve that'll stand up on 
that system 
Solly Wil good 


vus 


at sharp answers 


Dutch he nd I've got a valve 
that ll handle that gas. You stay away 
from my unit 

Last time I noticed, that “valve 
@ permanent installation——steam 


traced and painted 
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- INCORRECT fill in’ method confines vessels 
too early, limits revisions 
, Fig. 13--TWO DESIGN APPROACHES are possible on any problem. Pick the best approach as one of your 


Tricks at the “Board” to... 


| Increase Your Drafting Production 


: By ROBERT KERN This series began in the July issue of PETROLEUM 
London, Great Britain PROCESSING with an article on the physical aspects 


YNGINEERING drawings may be of drawing room production. It described how best 


4 |; 


4 presented in many ways. But to use time by proper choice of tools and methods. 
a the most effective method involves a Last month's article suggested ways in which the de- 
" minimum of lines, symbols, abbrevi- i ' tal effici be i d 
ations, sections, elevations, details and signers mental emciency may be improved. 


| notes This month the author discusses the methods avail- 
Kechnical drawing is really @ble for presenting design information in technical 


short-hand method of presenting in- 


4 formation for the design, fabrication drawing form. 
and construction of an object or 
complete plant. The easier it can be 
read by those involved, the better it because of the great amount of in- of many different sizes and shapes. 
is. But it must present all information formation presented simultaneously But even a complex looking plant is 
required Such an abundance of information is simple when broken into its elements 
1 ' The symbolic language used in apt to be confusing, just as is the first Pipes are generally parallel with each 


engineering drawing is basically sim- 
ple, although it may look complex 
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sight of an actual processing plant, 
with its maze of piping and structures 


other, and their main lanes parallel 
with the ground and unit limits. 
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Branches and turnings are usually 


perpendicular to the main runs of 


pipe. structural steel outlines are 
boxlike arrangements, with parallel 
columns, and rectangular members, and 
process vessels and equipment also 
resemble basic geometrical forms 
when their appearance ts studied 


Consequently, the most intricate line 
in a plant can be 


and 


represented by a 


drawing projected into one of 


three viewing planes. The symbolic 
methods of presenting these views 
tor design, fabrication and erection 


are what we call drawing presentation 

But before a designer can sit down 
drawing he 
preliminary planning 

Or he will find not only his work but 
that of the entire drafting 
he inefficient and costly 


and create a_ technical 


must do some 


room will 
Good draw 
ing presentation has 


two purposes 


speed in executing the drawing, and 
Both are 


the result of careful planning before 


speed in using the drawing 


physical production of the drawing 

Translating technical 
drawings requires more than a 
or pencil. It 


know-how 


ideas into 
pen 
involves engineering 

visualiza 
final 


plus a knowledge 


}-dimensional 


tion an 


appreciation of how 


drawings are used 
of geometry 

If a designer 
things, he 
method for 


papel 


knows all of these 


can then select the best 


presenting his ideas on 
If he selects correctly it means 
drawing 


production, good 


and smooth 


construction. If he 


equipment fabrication 
field 
means extra trouble and cost all along 
the way 


doesnt, it 


Here is what is involved in present 


ing engineering ideas on paper 


Engineering Know-How 
Is Required 


Ihe first requirement for making a 


good drawing presentation ts engi 


neering know-how. A poorly organ 


ized design is much more difficult to 


present on paper than a good one 


But even a good design can be pre 


sented poorly if the engineer doing 
the drawing does not know how to 
translate his thinking into pictures 


adequate for fabrication and field 
erecuion 

little 
perience will have difficulty in three 


dimensional 


Engineers with drawing ex 
visualization of an engi 


Many 
when described verbally or in writing, 


neering idea ideas seem good 

but the first practical proof of thei 

usefulness comes in the drawing 
Although engineering know-how 1s 


closely associated with drawing pres- 


entation 


it is advantageous to make 
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a clear distinction between enginec! 


ine design work and its presentation 
on paper. A piecemeal approach, using 
litthe calculation and little drawing, ts 
a slow method of designing. It is more 
effective to concentrate on a narrowel 
field 
from the drawing 


rule 


instead of changing 


board to the 


repeatedly 
slide 
Sketching is often required dur 
should 
quickly 
Then when all design data and solu 


ing design calculation but it 


be done schematically and 


tions have been obtained a reasonable 


production can be expected on the 


drawing board 
A simple design and layout means 


not only economy in fabrication, erec 


tion, operation and maintenance but 


also in the production of the orginal 


design drawings 
Basic design requirements which aid 


efficient drawing production include 


placing plant equipment in repeating 


groups and in symmetrical arrange 


ment where possible; the use of stand 


ard equipment, standard details, equal 


spacing and dimensioning 


parallel 


pipes, structures and equipment, and 
coordination of 


with 


piping and structural 


design equipment and building 


location 


Plan Basic Details First 


Before a line of the finished draw 
ings is made some ftundamental deci 
sions are required to assure drawing 
One of 


mination of the proper scale 


efficiency these is the deter 


For economic use of the paper 
space on it should be convemently and 
filled 


as bad as overcrowded 


neatly Large empty spaces are 
contusing de 
tails. Choosing the proper scale will 
avoid either extreme 

the num 


Ihe scale also determines 


ber of drawings to be produced, Con 


sequently, choosing the proper scale 
for the drawings is an important pro 
duction cost decision 

Some overall layout planning will 
Map 


spaces for the 


also prevent future annoyance 
lizhtly the 


main and supporting sections or eleva 


ping out 


tions of the drawings, along with space 


for dimensions and notes, will prevent 


crowding later In oil refinery and 
petrochemical plant design a_ large 
amount of information ts often con 


fined to a small area; and it has to be 


presented clearly and legibly 
When drawing a number of differ 
ent plans for 


a plant, it’s efficient to 


have a predetermined compass point 
This common orientation will prevent 
the confusion that results from having 
foundation and 


drawings, structural 


equipment layouts, and piping plans 


laid out to different points of the com 
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pass. For when this happens, the man 
in the field has a difficult ime twisting 
and turning drawings in order to co 
And, if the 
can be used throughout i 
will help tell the story quicker 


ordinate various layouts 


same ale 


In presenting an engineering object 
it is useful to line up all sections and 
clevations in the direction of 
tion. If 


arranged in the 


projec 


sections and elevations are 


universally accepted 


way right 


right hand view on the 
lett hand on the lett 


bottom below 


plan ubove and 
the object is easier to 
visualize 

A main section or plan should al 


ways give the most important infor 


about the object 


should be 


mation presented 
selected. A 


minimum number of secondary eleva 


and carefully 


tions and sections and details should 


be used. Otherwise draftsmen and 


designers may search sections and de 


tails for information that ts already 


presented in the main plan view 
Ihoughtless arrangement of details 

and sections may also prevent finding 

information quickly 


from the draw 


ing. If all structural footings for indi 
vidual supporting columns, for exam 
ple are presented on one drawing or 
yrouped on on 


corner ol a drawing 


it is much better than scattering them 
in several locations between plans and 
clevations 

In preparing any drawing, thought 
should b« 
it. These 


those using it for 


viven to those who will us« 


includes two main groups 


reference, and those 


using ut for fabrication and erection 
When presenting 


for these 


design information 


two groups, different stand 


ards of draftsmanship are permissible 


For supplying information only, an 


otherwise incomplete drawing may 


uflice. Because initial layouts or plan 


ning studies are coordinated informa 


tion for interior-ollice use, they need 


not be exhibition pieces 


Construction plans and detail draw 


ings, however, should be good quality 


they are used for fabrication and 


erection outside the design office. On 


every drawing, engineering accuracy 


should be stressed 
detail 


but the amount of 


depends on who will use the 


drawing and how much information 
will be required. Drawings should con 
tain only as much information as ther 
use requires 

lo help all who use drawings, it 1s 
convenient to have a simple and com 
prehensive numbering system. In oil 
refinery and petrochemical plant de 
large 


ign a number of drawings are 


produced. A well arranged index sys 


tem will shorten the 


route in getting 
them. A 
library has a decimal-subject system 


information from 


modern 


VERTICAL PLANE 


Five Ways 
a Design > 
i 
— Fig. 14 | | 


, 


ANGLE 


THIRD ANGLE ORTHOGRAPHIC PRO- 
JECTION.—-used in the United States 


FIRST ANGLE ORTHOGRAPHIC PRO- 
JECTION—commonly used in Europe 


ISOMETRIC "BIRD'S EYE" VIEW looks down on object 


— | 


PERSPECTIVE PROJECTION for architectural work or pecial illustration: 
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why not the same for 


drawings? 


engineerinyz 


When a common identification sys 
tem is applied to other engineering 


materials, such as specifications and 
standard drawings, the system can be 
learned quickly and will be easily re 
membered. Familiarity with a selected 
system is a prime requirement for fol 
lowing up questions in any extensive 


organization 
Choosing the Approach 


Started, as 


Before a 
much 


new layout 1s 


reference information as pos 
sible should be collected. Usually some 
freehand sketches should be produced 
to get the feel of the required design 
beginning means 


because a good 


smooth work throughout the rest of 


the design and production of the 
drawings 

In choosing a point of attack two 
commonly 


One method 


alternate methods are 
used, as shown in Fig. 13 
starts with the main 


piece of equip 


ment, adding the auxiliaries around it 
and leaves the structural steel for last 
flexibility of 


avoids steel revisions caused by 


This ensures design and 
proc 
ess changes 

Ihe other 


in’ approach 


called the fill 
is Often found in design 


method 
offices. Here the design is developed 
wrongly) by first in 
steel 
only restricts design of the equipment 


primarily (and 


luding the structural This not 


location but may also cause many 


revisions later, when equipment, pip 


ing and other details are included 
I ven if 


prints, the 


there 1s a need for earls 


right sequence in design 
will produce quicker results. Layout of 
column 
cx imple If the layout ts 
the top of the 


no troubl 


a fractionating piping is an 
started trom 
will be 
pipe 
down the ide of the 


column, there 


in dropping the large 
lime str right 
column. [hen the lower spaces can be 
vith 


what 


layed out piping and nozzles 
knowing 
the large 


design 1 


space | 
pip 
started at the 


there will 


occupied by 
But, if the 
buse ot the 


undoubtedly — be 


vertical 


column 


revisions later when it is time to drop 


the larg pipe down trom the top ot 


the column 


A Designer Must Know Geometry 


Ihe creation of engineering draw 


ings 1s executed through the applica 
yeomelry 


Related 


tion ol everal tvpes of 
solid 


trigonometry 1s also required 


projective plane and 


Projective drawing is 
drawing 
ot the 


an onject by 


presentation 


ilternat 


projection Ihe most 
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N ISOMETRIC DRAWING 


e good app lation of spatial 


common type used is orthographic 


projection, where the center point of 


projection is at infinity and the pro 


jected plane (the drawing 


parallel to the 


paper) l 
main planes of the 
obje 

he disadvantage ol 
that the drawing i 


orthographi 
projection ts a 
frequentl of 
difficult to repro 


visualize the 


uperimposed — picture 
several plan It is 
duce or drawn object 
everal 


then the 


without 
And 
form a three-dimensional picture 
the collection of flat view 

Ihird 
used in the United Stat 
ingle orthographi 
often used in Europe. A 
of both of thes 
| 
odd 

Isometric 


ections or el thon 


mind needs time to 
from 
orthoer iphiu proy 
while 
projection IS 
ombination 
orthogr projec 
often used, esp il vyhen an 
section has to be di 

tion the other 
hand, give a 


three 


more 


vhen 


plane ib t on 1s paral 
lel if | { Ww e of two ot 


anglh 


equal 


possible to use a 30° set square for 


drawing. The same scale is used along 
the three directions of projection, Al 
though the 


tangular line to the drawing sheet, the 


viewers eve is on a ree 


main elevations of an object are 


plac ed par illel] with) the projected 
planes 


It the 


axes of an 


of the three 


is behind the 


common point 
isometric 
drawing sheet we have the “bird's eve 
vicw 

of the 


worms eve 


If this point is assumed in front 


drawing paper we have the 
This last method 
and perspective projec- 


normally 


view 
ot projection 
used for 


tion, are not engi 


neering drawing—except for illustra 


tion or architectural work 


How to Apply Geometry 


Perhaps one of the largest fields for 
applying geometry is in the presenta 
systems. For oil re 


tion of piping 


fineries and petrochemical plants, as 
half of the total 


may be 


many ws 
for the 


drawings 
project 
[hus 


drawing 


piping draw 
simplification in piping 
means substantial savings 
Piping drawn with a center line and 
two parallel line howing the diam 


eter, using orthographic projection, ts 


sufli 
Piping 


Single lines are 


pipe 
used extensively 


e of time 


ent to mdicat runs 


ymbols « hy and 
fabri 


tual can ave 


mometric ition and erection de 
dozens of orthography 


While com 


plans ure 


hon ind ele 


posite orthogsr 


sary for area piping, the most compli 


ited single pipe line can usually be 


presented and dimensioned complet 


im one picture However sometr 


drawing is not suggested where piping 
iS arranged in one plane or with small 
elevation vhich is true of yard and 
underground piping 


With 


drawings can also be pre 


ertain’ limitations, structural 
ented in a 
three-dimensional picture for there are 
imple and line-like 
However, bulky 


concrete or building designs, are best 


many structure 


tructure such 


drawn ind dimensioned in ortho 


vraphic projection 
bor 


pre 


external connections 
ented by isometrics in 
order yi i spacial picture 


(hig 15) I hie 


m, with ots 


con 
ment tor 
olten 
d details, 1 
thographi 
blectri 


out 


epeate hetter presented in 
thon 
vith their cablk 


lo piping. A com 


projec 
il drawing 
nation of orthogr iphi and wometri 
uyvested 
ection ot plant design 
are only a few 
duced. [These are 


normally 


drawings pro 
usually and 


field of ortho 


simple 
remain in the 


Nm) 
N 
| 
te, q 
\ 
©%, 
? 
447) 
4 1 
4 
Fig 15 — Ae 
helps Vy 
reiatior nip 
, 
— { 
these pian and tor Wy each 
the ba of ot th plan ha the hea 
? 14 how to th plan of the drawing paper 
of drawing Because the axe of projection are 
paced at Mes of 120°. it's 
956 


TANG. LINE 


it 


OM 


| 


ALL MOTZLE ELEV ARE To ¢. 


Fig. 16 


graphic projection, with most drawings 
Hints for Simplifying Drawings 


For effective drawing presentation, 
one remember is that the 
same thing should not be presented 
twice. Repetition of detail does not 
add clarity and is a waste of time 
This should be remembered by indi- 
viduals and be standard practice in 


basic to 


departments. One design group should 
not repeat information another has 
already produced 

Yard piping supports, which are 
included in practically every refinery, 
are usually dimensioned on the plot 
plan. Their spacing, span and identi- 
fying column numbers are defined on 
the plot plan and there is little reason 
for repeating this same information 


on the structural drawings. By using 


A LAYOUT STUDY NEEDS no detailed information (indicated in color) because it is used inter-office 


the plot plan as the reference drawing 
and plan, the required number of 
isometric details may be drawn. The 
different types of structural frames 
can then be identified by 
numbers 

Another example of simplified draw- 
ing is shown in Fig. 16, which pre- 
sents two methods of making a study 
drawing of the top of a fractionating 
column. Because a layout study is for 


column 


SATISFACTORY 


PREFERRED 


PUT DIMENSIONS OUTSIDE the area of the drawn object for greater clarity of the object itself 
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Al 
abe a 
| | ci» ! 
| — } 
= 
i L 
3 i 
ELEVATION 
| é PLAN 
Pig, 
j 160 


DON'T REDRAW to meet new conditions—new 
site, revised flow diagram, etc 


bo THIS INSTEAD cut apart the sections you 
want of the old plan (left), then reassemble as 
below 


REVISED PLOT PLAN 


| 
OLD PLOT PLAN: 
Al 


18 QUICK WAY TO A “NEW” PLOT PLAN revise the old one by cutting and retouching 


inter-office use and intended only for stead of repeated pictures and dimen ing, many draftsmen and designers 


experienced draftsmen, it’s not neces- sions. Fig. 17 compares two methods have acceptable handwriting that can 


sary to show all the extra details and of dimensioning, with the second — be used. And it will speed the job 
lettering (indicated in color). Nozzle method preferred A drattsman who needs 8O minutes 
orientations and vertical pipe runs can If dimensions and written informa to write 1000 letters with a pencil let 


be clearly presented on the plan view tion are kept outside the picture itself tering guide will require about 25 


»to print the same 1000 letters 
also be omitted at this early stage of it is best to separate dimensions into freehand upper case capital It will 


design, and an adequate drawing for groups that interest various design take him only 


Structural and equipment detail can the drawing may be read easily. And minut 


10 minutes to write the 


study purposes can be turned out in groups. Pipe layout dimensions should same carefully by hand. This time 


less time not be included with structural steel advantage should not be overlooked 


Dimensions and written informa or concrete dimensions. Piping dimen Another lengthy, and sometimes 


tion are important parts of an engi- sions themselves will fall into three dull job, is crosshatching sections, 


neering drawing, because they guide main groups: those which locate refer paved surfaces, roads and platforms 


the men in the shop and field who — ence lines from plant limits those which When it 


cannot be avoided, complete 
fabricate and erect the object. But, as locate process equipment from basic 


crosshatching may be replaced with 


with unnecessary sections and views reference lines, and those which locate partial crosshatching, labeling — the 


repetition of dimensions and notes piping from equipment center lines words “section paving platform 
may confuse instead of help nozzles or tangent line Grouping smudging (on the back of the print) 

Only those dimensions having 4 piping dimensions this way will sim- or freehand crosshatching. All these 
practical and logical value in the plify reading the drawing are speedier ways of indicating sec 
drawing office, workshop or field Ihe writing of notes and figures, as — tions and surfaces 


should be shown. The user of a draw well as the preparation of material Many common tricks can also be 


used for drawing simplifi 


Presenting half section or half 
arithmetic before a particular meas writing in this work should not be — elevations of 


ing should not have to go through a and equipment lists, are time-consum eflectively 
string of dimensions or time-wasting ing jobs. But the use of good hand cation 
a symmetrical object 
urement can be read from a drawing discouraged. Although appearance and or only one half of it-—are well known 
in drawing offices. If several 
be substituted for repeated details, in ind often require hand printed letter ilmost identical objects are to be pre 


tabulations of dimensions can often legibility are essential in this work practice 
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@ Increase Drafting Production 


sented it is sufficient to draw only one 
in detail and outline the others. If 
there are slight differences they can 
be shown on the outline drawing. Sec- 
tions in two or more planes, part sec- 
tions, broken sections and revolved 
sections provide other possibilities for 
saving time 


Save Time with 
Preprints and Reproduction 


Often details, notes, titles and tabu 
lations may be repeated on engineer- 
ing drawings. Adhesive overlays or 
rubber stamps can save much of this 
repetition and still present uniform 
drawings 

A more advanced solution is the 
use of preprints, applicable when 
much of the equipment is identical in 
its appearance with only a few varying 
dimensions. Because it is expensive to 


produce a whole drawing for the sake 
of a few different dimensions, a pre- 
printed drawing of the equipment (or 
arrangement) is the answer when tabu- 
lation of alternatives is undesirable 
Then, only the required data must be 
inserted in the standard form 

When simple alterations are re- 
quired, time can also be saved by em 
ploying proper reproduction and print- 
ing methods. This will also preserve 
the original tracing. One obvious 
method is to produce a reproducible 
print for an original and then alter 
the pencil tracing. Flow diagrams and 
plant arrangements can often be al 
tered by completely cutting out details 
from a reproducible print and then 
reproducing it 

Cutting a print to suitable sections 
and rearranging it is another useful 
operation for flow diagrams or initial 
plot plans when elaborate dimensions 


NEWS in VIEWS 


STILL RAGING, fire which killed 19 firefighters at Shamrock Oil and Gas 


Mckee refinery tank farm near Dumas 
crude tank and 10,000 bbl asphalt tank 


lex., destroys remains of 80,000 bbl 
This photo was taken morning after 


explosion, while refinery was shut down as safety measure 


are not required. Fig. 18 shows an 
initial plot that has been outlined for 
rearrangement to suit new site condi- 
tions. To produce another plot plan, 
the cutouts from a reproducible print 
were stuck together with cellophane 
tape. The “new” plot plan was a result 
of adding some lettering, retouching 
and redimensioning the resulting re- 
production 

For sharp line definition it is advis- 
able to place the emulsion side of the 
printing paper against the drawing 
surface. For making a copy of an 
already produced print, emulsion- 
against-emulsion will produce a better 
copy. Using both reproduction meth- 
ods and photography, a little imagina- 
tion wili produce final tracings at 
slight cost. 


Checking Is Important 


Great responsibility is involved in 
checking technical drawings. Because 
this is the last step before issuing 
drawings for fabrication and construc- 
tion, those doing the checking must 
have a good overall picture of the de- 
sign, plus the ability to coordinate the 
work of several designers 

A well organized approach means 
more to efficient checking than phys- 
ical speed. To avoid interruptions and 
stoppage during checking, it's best to 
have all reference information on 
hand. To ensure this, a list of refer- 
ence information and drawings should 
be made, and an organized filing sys- 
tem used 

Where possible, check references 
should be made only between two 
drawings, or between the drawings of 
two design sections. After reference 
checking with the work of other divi- 
sions, the drawing itself should be 
checked for dimensional and design 
accuracy. A logical sequence of check 
ing will enhance the final accuracy of 
the drawing. 

Normally, a checker should not 
originate anything on a drawing. It 
major alterations are required during 
checking, it should be taken out of 
the checker’s hands altogether 

The quality of the drawings sent 
out from the drawing office will greatly 
affect the fabrication and construction 
of the plant. The drawings will be 
used by many, not only engineers but 
craftsmen as well. Nothing should be 
left to the imagination of these people; 
the information presented in drawing 
form should be clear and concise 

Although efficiency in the drawing 
room is desirable, it is not wise to 
gain it by creating mistakes in the 
field by imadequate or confused draw- 
ings 
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PeTROLEDS PR OO CES N G PATENTS 


Something New and Helpful Has Been Added to Patents 


Ty HE table that starts below is a new “added Equipment. Second, individual patents are de 
ingredient” for your monthly patents depart- scribed across the page under five vertical col 
ment in PETROLEUM PROCESSING. umns. The most important single fact about any 
Recognizing that tomorrow’s technology ts in patent is its purpose. You will find the phrase tell 
today’s patents, the Editors have completely re ing this at the extreme left. These items are at 
vamped the patents listing. Our aim is to help ranged in alphabetical order for your convenience 
you avoid missing out on industry plans merely 
because you don’t know which of thousands of NOTE: The regular detailed review of an im 
new patents to read portant patent each month will not be omitted 
First, patents have been grouped in three major furn to p. 193 for this month’s featured patent 
categories: Processes and Methods, Products, and The new listing is continued on p, 194 


PROCESSES AND METHODS 


FOR... with... ASSIGNED .. PATENT 


acid treatment sour oils aq. alkah in oilan-water emulsion Gull Oil Cx 


adsorption liquids classified solids bed Esso Rese 


sdsorption mixed hydrocarbons cyche process & silica 
tivation 
alkylation aromatics-propylene solid H,PO, cat. sat'd. with BI 
thiophenols Al-halide§ cat ilkenyl 
alcs 
co-dimerization onjugated dienes thermal reaction 
coking petroleum stocks nuunuous, heated retorting 
condensing corrosive gases hollow discs in column 
contacting fluid streams tower using perforated versal Qul Pr 
tors 
mmmuscible liquids ontactor using jet streams bsso Research & bn 
liquid reactants liq. acid cat. in zoned vessel Fsso Research & Eng 
conversion cid sludges ammonia jet and neutralization Bray Oil Co 
residual oil to pitch heated reactor Godtrey 
hydrocarbons heat exchanger using pebbles Vhillig 
cooling fluidized solids vaporized lig. m reactor Shell Development ¢ 
Oxo reactor recycled aq. co yvdrocarbony! Esso Research ¢ 
copolymerization butadiene-acryloniuril persulfate « in water emulsion Polymer Cx 
trifluorochloroethylene 
sobutylene K -persulf ate ut. ‘ ‘ M. W. Kell 
dechlorination fluorochloroethane metal agent and al M. W. Kell 
reforming catalyst washing Operator mive 
dehydroalk ylation unsat. ychic terpern tin ¢ 
dehydrogenation parafiins to olefins water 
dehydrogenation catalyst 
unsat. bicyclic terpene mets 
aromat« 


deoxygenation Fischer-Tropsch 
diesel « 


il 
synthesized fuels 

desulfurization fludd hydroforming 
hydrocarbon oils 


hydrocarbon residues 


light petroleum cuts 
Oxo alcohol 


lubricating 


emulsion breaking water-in-o 


ethylation acryhe olefin 


extraction racked gas 


ethylix 


In 


ontrol powd 1 j ‘ re ire re ment ¢ 
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2,753,293 
& knee Co 1,754,343 
2,754,344 
2,754,341 
re Co 2,405 
Cor 1,344 
halt 752,1 
Co 2.752.229 
re. ¢ 
re. Co 751,425 
2,/54,19 
2,752,290 
Ca ? ay 
751,756 
re. Co 2,754,431 
53427 
64498 
754,556 
KY 
Co 2.754.448 
ru. 4 4,34 
is Co ‘4 
ntamime atalyst MW Ke Cu 
slumina-cont ny talyst M. W. Kel 1414 
cat pretreater using hydr en ! Research & Engr Co aba. 
perfluoraklanot { and BI tandard Oil ¢ Ind) 2,754.2 
hydrogen atmosphere to give ga British Petroleum ¢ 
oils 
slkali reawe ind distillation K ese 1 & bongs 
dewaxing lvent using s idary filter Cit-Con Oil Cory 64.250 
clevation granular solids ar litt in vertical line tly Od Calif 
granular solids yas Iift nduit Sun Oil ¢ $34.9)1 
iliphat litydric ale. & ethyene Vis Products ¢ 754,271 
oxide 
orgafr ilkan meta stalyst Ethyl! Cor “| 
cation resin prior to SO, treat Phillips Petroleum Co 1,753,294 
in mixtures Hi and BI Standard Oil ¢ (Ind.) S43, 
hydrocarbon oils SO, & water iH tr Proce Comp 54,244 
non-aromatics in oil plitt feet “Duo-Sol” operation x ny M | CS 4 4.247 & 249 
2,753,061 
(Patent Briefs continued on p 194) 
163 


ETHANOLAMINES 


Treating gas with mono or diethanolamine? Allied’s Orange, Texas, plant—most modern 
in the industry—can supply you with ethanolamines consistently above standard specifi- 
cations. Shipments in tank cars, tank trucks or 55-gallon drums available from Orange, 
Texas. Nationwide stocks for delivery by tank truck and 55-gallon drums. Phone or 
write for samples, quotations, literature, technical service with no obligation. 


Ethanolamines + Ethylene Oxides Ethylene Glycols+ Urea+ FormaidehydeeU. F. Concen- 
trate— 65 +«Anhydrous Ammonia+s Ammonia Liquors*Ammonium Suifate+Sodium Nitrate 
* Methanol « Nitrogen Solutions « Nitrogen Tetroxide « Fertilizers & Feed Supplements 


40 Rector Street, New York 6, N. Y. 
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Petroleum Processing 


Your Guide to. 


ae NEW THIS MONTH 


More Help from Patents 


Don't miss out on what industry is planning today 
for possible use tomorrow merely because you 
don't know which of thousands of new patents to 
read 


Your regular Patents Briefs listings have been 
revamped completely to help you find these pat- 
ents. Turn back to p. 163 to find what it’s all 
about. Then turn forward to p. 193 for the regu- 
lar review. This month the featured patent is on 
anew coking process. 


‘‘Clip-n-File’’ Process Data — 


Synthetic Ammonia 


from natural or refinery gas, by the M. W 
Kellogg Process, complete process information 


p. 169 


‘‘Clip-n-File’’ Engineering Data — 
Fuel Cost Comparison 


including combustion fundamentals, typical 
refinery fuels, and a comparison table p. 181 


Practical Plant Practices 


This regular helpful department this issue offers 
tips on heater insulation, on reducing leaks of as 
phalt and of ethylene, and on methods for cleaning 
heat transfer equipment. Adopt a regular practice 
of using Plant Practices p. 173 


PROCESSING September 


Ready for the Fall Meetings? 


The autumn schedule shows many important tech 
nical society conferences, Check on your favorite 
group's current plans. Then lay out your own pro 
gram so you won't miss out on anything that can 
help you on your own job p. 199 


How Can He 
Stand It? 


That's a 1200 F. furnace 
the man in the alumin 
ized fabric suit ts working 
in. He is showing itis en 
tirely possible to make 
emergency repairs under 
conditions of intense heat 
See What's New! for thi 
and many more new 


p. 211 


product ideas 


INDEX TO DEPARTMENTS 


Engineering ‘‘Clip-n-File’’ Data ...... 181 
Equipment — What's New!......... 211 
Meetings for Oil Men ............. 199 


Process ‘'Clip-n-File'’ Data ......... 169 
Readers’ Service Card ............ 209 


Departments 
‘ 
~ - 
Personals ........ 


Tight, easy closure after 15 years 
on hot gas up to 1030° F.—with Crane valve 


THE CASE HISTORY — Installed free and continues to operate important valves 


specify Crane to 
in a leading Southwest oil refinery, smoothly, with no repairs whatever be sure of efficient performance. 
this Crane valve is beating its own to date Crane meets your every need in 
record every day This efficient flow-control opera- refinery valves— gates, globes, an- 
Since 1941, this 12 x 18-inch ven- tion is but one among thousands gles or checks—with screwed, 
turi 600-pound cast steel gate valve performed by Crane valves in oil flanged or welding ends— in sizes 
with flexible wedge disc —has refinery service thousands of up to 24 inches 2 
handled hot gas on an inlet line cases where Crane dependability in pressure classes 
from 900° F. to L030) BF. at 240 has saved countless maintenance up to 2500 psi. 
pounds pressure. It is motor-oper- dollars and production time. What's Call your local 
ated on a 6- to &-hour cycle back of such performance? Proven Crane Represent- 
During the 15 years on this se design — proven quality of materials ative for valuable 
vere service, the only maintenance backed by more than a century's help in specifying 
given this Crane valve has been experience in valve development and ordering, or 
routine during the scheduled unit and manufacturing. write to address 
shutdowns, The valve remains leak Don't take chances with your all- below. 


CRAN E. VALVES & FITTINGS 


PIPE KITCHENS © PLUMBING HEATING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Process—-Production of ammonia by steam re 
forming natural or refinery gas under pressure 
followed by carbon monoxide shift, purification ot 


ruw synthesis gas and ammonia synthesis 
Process Flow— Saturated and unsaturated hydro 
carbons are decomposed by steam according to 


the basic equation 


CH HO 


[his process normally ts advantageous with start 


ing materials having a wide range of methane con 
centration natural vas, refinery inal 
coke oven vus) 

The flow diagram ts representative of a numbx 
of actual commercial installations making am 
monia trom natural gas teed stocks 

The first Step in the process ts to generate raw 
synthesis gas primary reformer converts 
about 70% of a natural gas teed into raw synthesis 
gas, in the presence of steam and using a nickel 
catalyst 

Primary reformer effluent is then charged to 
secondary reformer where ai is introduced. The 
heat of combustion of the partially reformed pa 
supplies the energy needed to reform the remain 
der of the gas after combining with the oxygen in 
the a Ihe nitrogen trom the air is needed tor 
the subsequent ammonia 

high pressure reforming process utiliz 
the potential energy of the relatively high pressure 
at which natural gas normally is avatlable. Al 
though the synthesis gas must be sull further 
compressed betore charging to the ammonia con 
verter, high pressure reforming conserves 30-40 
in compressor horsepower over usual practice 
viving low pressure synthesis vuses 

After leaving the secondary reformer, the mix 
ture enters an integral quench vessel where a direct 
water quench lowers the gas temperatu! Ih 
quenching brings gas temperature to the required 
shift reactor temperature, and makes the add 
tional steam needed in the shift reaction 

In the shift reaction, carbon monoxide in tl 
Zas streams | converted to carbon dioxide na 
simultaneously makes hydrogen (a result of tl 
reaction with steam) 

Shift reactor etfluent ifter heat recover 
cooled and compre then voes to the was 
cation section 

Carbon dioxide ts removed trom thi ynth 
Yas in a revgencrative MEA (monocthanolamine 
system. Advantages of MEA removal ot! ‘ 
dioxide are: no oxygen contamination, neg! 


synthesis vas loss. essentially compl te rem 
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oxide, compactness of equipment, and 
production of pure carbon dioxide usable to make 
dt e or urea. Wat sash 


preters d tor local reasons 


rubbing can be 


After carbon dioxide removal, carbon monoxick 


traces lett in the gus stream are removed by scrub 
bing sith regenerative cuprous ammonium 
celal Olution 

Ih ulting pure svathesis was Passes to the 
onl sey tor, Where it mixes with a reevecle stream 
cooled with ammonia refrigeration, and goes to 
the econdary eparator shere anhydrous am 


monia (contained in the recycle stream) drops out 

Svnothes: mas os then passed through heat ex 
chanve and charged to the catalytic ammonia con 
verter. Product vas trom the converter ts cooled 
und against converter teed pas 

Anhydrous liquid ammonia then parates out 
in the primas eparator and, after further cooling 
by ammonia refrigeration, go to the anhydrous 
immontia product flash drum 


Catalyst. Reforming is with a nickel catalyst that 
iS temporaril poroned by sulfur compounds 
Therefore, essentially complete removal of sulfur 
trom the teed gas is needed. Catalyst activity can 
vw restored by exposure to sulfur-tree pas 

Shift reaction iw with an won oxide catalyst in 
sensitive to sulfur compounds or other compon 
ents normally tound in crude synthesis gas 
Ammonia synthesis uses a promoted iron oxide 
utalyst that pomoned b oxveen and 


ompound 


Operating Conditions Pressure of the relorming 
proc im handle natural ya in EXCE of 200 
psig. Temperatures in primar ind secondary 
former ire L400-1 R00 reaction 
temperature ime 

nthesis is normall 4/00) psip 


but th converter can be ck yned tor omew hat 


shen required 


Equipment) [he “quench-typx 
rier wus ck veloped by Kelloyvy 


iwccurately and flexibly controlled inside the itis 


con 


lemperature 


ma oO allow a atalyst basket temperature 
dient giving & maximum yield of ammonta per 
pa revardle ol produ thon rate Hot pot 


common in Catal t basket having tubular heat 


exchanyvel ind a iuse of activit 
termoration ie ocliminated the reactor ip 
pro nt othermal ondition The ck wn thu 
favo lony italyst§ low mamtenanee ost 
1] on 
Utilities Ihe following consumptions of utility 
na iw mat il we typical of a unit makin 
tons per stream day of anhydrou am 


Natural gas feed 60 MM SCED 
Natu yas fuel 44MM SCED 

i (| 


3 
= 
i 
me 
q 
nd 
Sy 
lower or higher pressures 
at 
: vise 


+ 
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GAS PREPARATION 
A 


BOILER FEED WATER ( CO, ,REMOVA 
FUEL AIR ( 
NATURAL OR COMPRESSOR — 
REFINERY 
oO STEAM 
GAS } 
vy 
STEAM 
DRUM 
WATER 
AAA 
QUENCH 
SECTIC 
WASTE PREHEAT ne 
HEAT COILS 4 
CONUS 
PRIMARY SECONDARY CO SHIFT co, co, 
REFORMER REFORMER REACTOR ABSORBER STRIPPE? 
Kconomics — For 300 t/sd (and 104,000 t/ calen 300 t/ sd: Northwest Nitro Chemicals, Ltd., Can 
dar yr) ammonia production, investment and eco ada, 100 t/sd; and Potasse Et Engrais C himique 
nomics are shown in the accompanying table S. A., France, 110 t/sd. In addition, one plant has 
heen built tor National Distillers Mroducts Co 


Installations During World War Il, Kellogg built 
three major ammonia plants using conventional 
low pressure reforming. Since that time, the tol 
lowing plants have been built, or are under 
struction, 


con 
using high pressure Shell 
Chemica! Company, Ventura, California, 150 t/ sd 
Standard Oil Co. of Ohio, Lima, Ohio, 300 t/ sd 
Standard Oil of California, Richmond, California 


reforming 


Economics for anhydrous ammonia plant—300 tons/stream 


at Tuscola, IIL, to produce 150 t/sd ammonia 


using nitrogen wash on a hydrogen rich gas 


Licensing No licensing arrangements are needed 


for the plant described. Engineering, design and 
construction of this type plant are available from 


the M. W. Kellogg Co., 711 Third Ave., New 
York City 


day and 104,000 tons/calendar year 


(Estimated investment — $7,000,000) 


t nit 
Price 


MMSC 45 


Raw materials t nit 


Natural gas feed 


tilities 
Naiural gas fuel MMSCI 
blectrmity kwh $0.00 | 
Coolng water M yal soo 
atalysts 
Chemicals 
abor 
Supervisory 
Operating Man-days 
Henetits (21 of supy oper) 
Sub Total 
bined Charges of Investment 
lotal costs before depreciation 
Depreciation @ 10° of investment 
Grand total Cost 
lotal ammonma credits ton 


Net ammonia credits, before taxes ton 
Net ammonia credits 
alter taxes 40 ton 
Payout after 
(incl, depreciation) 
Cash return per year alter taxes 
(excluding depreciation) 


16S 


tnit'ton Ammonia ost 


ton year 


1 


| 


0.46 000) 
eoren 
6&1 | 
O94 ty 
0.4) 

47.53 4.943.000 
s owns 

$71 
QUENCH TYPE 
CONVERTER 
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GAS PURIFICATION 


AMMONIA NTHESIS 
FMOVAL CO , REMOVAI 
CO LATOR MPRES* R 
co PRIMARY 
ABSORBER SEPARATOR | VENT 
Y GASES 
| 
(> TRAF 
) J 
STRIPPER | PR 
— FLASH RUM 
| 
Ni, REFRIG 
= rs ? AMMONIA 
PRODUCT 
NH. REFRIG 
COOLER {_ J 
>, NH, REFRIG. CW NH, SECONDARY 
PPER 


CONVERTER SEPARATOR 


Synthetic Ammonia 


From Natural or Refinery Gases 


UNFOLD FOR START OF PROCESS DESCRIPTION 


a} 


SYNTHETIC AMMONIA PLANT MODEL |. 
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more 


expansion joints 
working for 
General Petroleum 


OVERHEAD STEAM lines move with changes in 
temperature and pressure, At the Torrance (Cali 
fornia) Mobilgas Refinery of General Petroleum 
Corporation, a pair of Sola-Flex hinged joints 
absorb more than IS inches of lateral movement 
in piping from the boiler plant to the TORK unit. 
Rugged Sola-Flex bellows, available in all 
standard pipe sizes, can help you solve difficult 
pressure and temperature problems. Write for a 
Sola-Flex catalog today. Address Dept. C-58, Solar 


Aircratt Company, San Diego 12, California. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 


DES MOINES 


Designers, Developers and Manufacturers + Gas Turbines + Aircraft and Missile Components + Bellows + Controls + Coatings + Metal Alloy Products 


(lo obtain more data on advertised products see page 20 
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*Over 
different 
formulations 
going to 
customers! 


ORONITE- 


* 
the leading source for custom-formulated 
lube oil additives 


As proof of formulating to a customer's exact price additive, you will find Oronite willing and able to 
and performance specifications, Oronite has com meet your requirements 

pounded and engine tested hundreds of additive Having close association with marketing depart 
compounds —is currently supplying over a hundred 


ments of major oil companies, Oronite is familiar 
different formulations 


with the opportunities of the oil marketer. Why not 
Whether you wish “complete-performance” addi talk it over with an Oronite lube oil additive spe 
tives or “single-performance” ingredients in an cialist. Just contact the Oronite office nearest you 


PETROLEUM PrRroct September lo obtain more dat n ddvertised product ec pam 


ORONITE CHEMICAL COMPANY 


EXECUTIVE OFFICES. 200 Bust eet. Sa cisco 20. California 


treet. Sar ranciuce % 


Avenue W ym Favre, Geneva, Switzerland 


30 Rockefeller Plaza. New York 20. N.Y ew Tower, ,Cir nnat ? Ohio 
270 North Wacker Drive, Chicago 6. Iilinors AW Blvd os Angeles 15, Calif 
Mercantile Se tres Bldg., Dallas Texas 450 Mission 5, Calif 


P 
: 
| | 
CHEMICAL 


in 1940 


more under construction 


a record of installations that is incomparable 
just as all Petrochem-Isoflow Furnaces 


are more economically desirable by any comparison. 


PETROCHEM™M-ISOFLOW FURNACES 


Fe CAPACITY ...300TY 
PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES: 

Rawson & Co., Houston + Wm. H. Mason Co., Tulsa + Lester Oberholtz, Los Angeles + Faville-Levally, Chicago + 0. D. Foster, 

Pittsburgh + Turbex, Philadelphia + Flagg, Brackett & Durgin, Boston « G. M. Wallace & Co., Denver & Salt Lake City 

international Li ond Rep fatives; SETEA~S.A. Comercial, Industriel, y de Estudios Tecnicos, Buenos Aires, Argentine * 

ladustrial dora, Caracas, V la* Societe Anonyme Huertey, Paris, France * Societe Anonyme Beige, Liege, Belgium * Huertey 
$.P.A., Milen, * Birwelco Lid., Birmingham, Englend 
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PETROLEUM PROCESSING PLANT PRACTIC 


ES 


Practical Tips and Ideas for Improving Operations 


i H ? 
Are You Insulating a Heater ? 
RMAL insulation serves has been built up a sufficient distance 
purposes in fluid heaters: it in- from the bottom around the interior 
sures thermal efficiency by minimizing of the wall, the second layer of block . 
heat loss, and it prevents the heater insulation 1s applied § 
casing from becoming hot enough to Ihe wall of refractory brick ts plate 
: be a hazard to operating and main laid as soon as the second course ol ; 
: tenance personnel. When hot face insulation block has progressed a | 
temperatures reach 1200 to 1600°T short distance up the wall of the I Nth ~ aaa 
in the inner insulating material furnace. As shown, each course of iy} 
: proper insulation installation ts neces brick is corbeled inward in one-inch if} eben 
sary. The drawing shows one method = steps until the desired reduction of ce 
of economically installing insulation annular space is reached at the top } ti Pe 
Structural steel sections of the shell of the radiant section, After the de te 
are prepared for the insulating ma- sired reduction the brick wall again ; f ne — 
terial by attaching lengths of ascends vertically. Layers of insula 
diameter wire, stud or tack welded at tion blocks are also impale d on studs a 
one end to the interior face of the in the convection section I 
i casing. The tree length of the wire This technique of entirely filling } 
i »-in. Shorter than the total thick the wall-to-shell space is more econo | } 
ness of the insulating block mical than stepping the outward shell 
Before any of the blocks of insula inward and maintaining the same 
tion are applied, a 1/16-in. coat of — thickness of insulation one or two layers of refractory brick 
asphaltic mastic is applied to the inner fe permit differences in thermal are usually specified. In installations 
¥ surface of the shell. This mastic (1) expansions of pipe sleeves (for thet where the brick does not bear directly 
< prevents corrosion due to condensa mocouples or draft gages) and the against the mineral wool block the 
tion of corrosive products of combus- refractory, mineral wool insulating wire studs must be long enough to 
tion when the shell temperature is low cement may be used. Because it rm bend back over the block surtace 
4 or the heater is idle, and (2) provides tains plasticity after setting, a one Sometimes, insulating cement may 
. an adhesive surface for the first layer inch layer allows the pipe and refrac be used between the block insulation 
i of mineral wool block insulation tory to expand and the refractory brick. Then, the 
Ihe first layer of block insulation In heaters developing temperatures cement is placed in lifts of not more 
; is impaled on the wire studs, which = greater than 1600°F on the inner than 6 o1 ft high at one time. And 
have been bent down and out at a face of the refractory brick, four its not packed tightly or vibrated into 
ss 90° angle. As soon as the first layer inches of block insulation and either place, to avoid hydrostatic pressure 
Cl } T k bb Li d ( YLEANING condensers and other 
eaning an is u er in A equipment with acids and chem 
Pal icals is efficient. But extreme activity 
of the chemicals normally means a 
y ' short life for the cleaning tank and 


accessories [he engineering depart 
ment at Shell Oil Co.s Wood River 
Iil., refinery, however, has found a 
way to reduce the corrosion on its 
chemical equipment. [he solution’ A 
rubber-lined tank with rubber-lined 
pipe and valve 

Ihe tank i 1O00-gallon steel 
structure with a Ya-in. rubber lining 
is mounted on a trailer An alloy 
centrifugal pump driven by a 2-cyl 
inder, 12-hp gasoline engine is mount 
ed on an extension of the same trailer 
[his portable equipment is used al 
most daily for acid cleaning of con 
densers throughout the refinery, and 


replaces an unlined steel tank, which 
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At Jerguson you get a 
Complete Line 
of Liquid Level 
Gages, Valves 
and Specialties 


Working closely with the men in the 
field, Jerguson has developed a complete 
line of specialized gages, valves and other 
equipment to meet the specific needs of 
the chemical and petrochemical industries 
for the observation of liquids and levels. 
Available in stainless, monel, nickel, has- 
telloy and many other materials . . . with 
rubber, neoprene, lead, teflon, Kel-F, and 
other linings ... in a variety of end, side 
or back connections. 


Reflex and Transparent. With a variety of 
valves for all installations. 


Lerge Chamber Gages. Minimize boiling 
— surging effect. Both Reflex and 
Transparent, also with non-frosting gage 
glass extension. 


Heated and Cooled Gages and Valves. Com- 
plete line of heated and cooled gages and 
valves, in various models, both Reflex 
and Transparent. 


Non-Frosting Gages. Patented design pre- 
vents frost building up over vision slot. 


Welding Pad Gages. Weld right to liquid 
containing structure and become an in- 
tegral part of it. Can be staggered for 
continuous visibility. 


Ulyminetors. Explosion-proof construction, 
UL approved. 


Group G Instrument Piping Valves. Unions, 
nipples, reducers, elbows, tees, valve and 
bleed valve all combined in one space- 
Saving uni. 


Write for Dota on Jerguson Products for Chem- 
ical and Petrochemical Processing. 


Cages and Valoes for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Offices in Majer Cities 
Goge & Voive Co., itd., London, Eng. 

Pétrole 


Service, Paris, France 
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IMPELLER GEARS 


Grooves Cut Asphalt Leaks 


EAKING asphalt pumps not only 
§ are messy but also contribute to 
the loss-and-profit figure. But Phillips 
Petroleum Co.'s Kansas City, Kansas 
refinery has found a way to prevent 
the extrusion of messy asphalt “ropes 
past the packing gland 

A spiral groove, with a configura 
tion similar to an Acme screw thread, 
is cut into the pump shaft. [he groove 
is in the three-inch portion of the 
shaft which is positioned in the pump 


STUFFING BOX 


DRIVING SHAFT 


/ 


{ » THREAD 
OR GROOVE 


side wall. When the drive shaft ts 
turning, the grooved threads (cut 
opposite to the direction of shaft 
rotation) divert the asphalt back into 
the pump stuffing box 

Phillips reports that this revision on 
the asphalt rotary gear pump has 
appreciably reduced the amount of 
asphalt leaking past the packing 
gland 
This idea was an award-winnin uggestior 
by R. W. Logan of Phillips Petroleum Co.'s 
Kansas City, Kansas, refiner 


\ 


LIFTING 


| steel plate 


steel plate 


A 


4-BOTTLE CARRIER 


Steel Bottle Holder 
Permits Safe Handling 


\ SAFE AND efficient method 
[ for moving steel bottles of 
oxygen and acetylene for welding, to 
and from the job and around the job 
site, has been developed by mainten 
ance personnel of Cosden Petroleum 
Corp. at Big Spring, Texas 

Bottles are stored by Cosden, as by 
most plants, in a separate building 
far removed from the plant shops and 
process areas. Only enough gas for 
current work in the main shops or at 
construction and repair sites ts 
brought in—and then only as needed 
Handling the steel bottles safely is 
strenuous. They're tied down during 
transport to prevent their shifting or 
being knocked or pulled over 

Cosden’s welders developed two 
types of carriers, holding either two 
or four cylinders. The two-bottle 
model is used at the work-site and 
can be easily picked up by a hoist 
truck without disturbing cylinders or 
hose connections Ihe four-bottle 
model is used for bringing fresh cyl- 
inders to the job-site and removing 
empty ones 


Ihe carriers are made of steel 
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Efficcency of high pressure 


desuperheating, condensing and 
_gas cooling 


|S 
— = = 
SES 


2 


DOUBLE TUBE 


PRESSURES TO 15,000 PSI OR HIGHER 


Get these outstanding advantages 


Controlled cooling assuring 
maximum efficiency. 


Eliminates water loss. 


Clean, algae-free cooling sur- 
face, assuring more Continuous 
operation and minimizing 
down-time for cleaning. 


4 
5 


6 
7 


Dry atmosphere in the cooling 
area. 


Confined water stream elimi- 
nates air absorption by water, 
the biggest cause of excessive 
corrosion which is inherent in 


all drip-type coolers. 
Easy maintenance. 


Proven in service. 


Write for full detalles... 


BROWN FINTUBE 


HOME OFFICE Elyria, 80x 520 


Integral One-piece Fintubes and Fintube Heat Transfer Products 


4 3 f 
—, 
FORUM HLA 


BELMONT 


plate. [hree pieces, somewhat longer 
than a cylinder with its protective cap 
s o * e are welded together at right angles 
emi-Metallic Pac in AY \ lifting ring is welded at the top 
intersection. The bottom edges of the 
three plate al velded to another 
plate that forms the flat bottom of 
the carrier 
Ihe two-bottle model is similar to 
the ftour-bottle model, except it has 
just one. vertical member. In both 
carriers, the bottles are bound to the 
frame by steel chains that encircle 
the outer part of each gas container 


Tinned Threads Prevent 
Ethylene Glycol Leaks 


ROUND a refinery ethylene gly- 
col is used as an anti-freeze in 
more than just automobile radiators 
A common use is as an all-weather 
sealing fluid in seal pots and meter 
runs for flow meters. But any pipe 
fitter aware of this use knows how 
hard is is to prevent ethylene glycol 
from leaking through threaded con- 
nections. Ordinary thread compounds 
and pipe-fitting care are not enough 
Ihe problem has been solved at 
the Gladwater, Texas, gasoline plant 
of the Warren Petroleum Corp. All 
the meter lines and connections were 
dismantled and cleaned thoroughly 
Ihe threads of all connections were 
° then tinned with ordinary soldering 
for temperatures to 1000 f wire, and the meter lines holding the 
ethylene glycol were reassembled 
Since being put back into service, the 
connections have remained tight and 
no leaks have been found 
Here is a packing that is “custom 
made”’ to withstand high petroleum 
temperatures—and to remain flex- 
ible and efficient as a sealing me- 
dium throughout its longer life. 


2K Twisted, spirally- wrapped Use Belmont Twisted Aluminum 
Aluminum Foil Packing with Foil Packing on centrifugal shafts, 
or without dry brelded os- reciprocating rods, valves, still- 


bestos core. Series 2080 necks and other equipment han- 


dling hot crude and petroleum 
distillates at temperatures up 
to 1000°F. 

Available in spiral or ring form. 


Ask your U.S. Gasket-Belmont 
Packing Distributor or write for 
Catalog No. 54. 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Sts., Phila. 37, Pa. 


U.S. GASKET BELMONT PACKING 
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TAYLOR- 
WHARTON 
GAS 
TRANSPORTS 


provide compact, mobile, economical gas storage 


Foo" many users of bulk compressed bulk storage 
gases are turning to Taylor-Wharton 
Gas Transports for substantial savings 


and 
and greater flexibility of operations 


food 
Low initial cost, economical gas storage 
and extreme mobility are some of the ad- 


vantages which make this unit especially 
attractive as compared with permanent 


More than century in Harrisburg / 


Taylor-Wharton Co. 


p.s.. 


Numerous oil refining, petro-chemical, 
electronic 
found that the use of transports is a prac- 
ucal answer to their needs for interplant 
haulage and standby equipment 


All transports consist of a group of 2400 
seamless 


For further information, send for our brochure describing these units, mMenuioning 


Ic ¢ 
standard 


4A2400 


semi-trailer 


vessels mounted 


The 


securely 
to chassis 
manitolded 
gether to a single common outlet within 
a rear mounted weatherproot cabinet 
$8,500 cu. ft. to 
$6,250 cu. ft. depending on type of gas 
and size of unit 


companies have tubes are valved and 


Capacities range trom 


steel storage pressure 


type of gas and storage requirements 


DIVISION OF 


Harsco Corporation 


Harrisburg 23, Pennsylvania 


‘LINCOLN 


For Buying Facts Write ——— 


| 


Lincoln-Schiveter Floor Machinery Co last! Hig business knows this that's why you'll find organiza- 
is a subsidiary of American tions such as Ford Motor Co., Proctor & Gamble, Philadelphia 
International Airport, Northwestern University and many other 
re 1 using Lincoln Auto Scrubbers. One machine does work of up vo 
M ERICAN 12 men! Five models for all size floors. Engineered by practical 
FLOOR SURFACING MACHINE CO men so you can have extra clean floors with minimum effort and 
maximum savings. Write today for a free demonstration by 

our experts. No obligation 

Sob St. Clair St Toledo 3, Ohio 

PERFORMANCE PROVED MAINTENANCE MACHINES . WORLD-WIDE SALES AND SERVICE 
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(lo obtain 


Self-Propelled 
AUTO SCRUBBER 
Automatically 


Does 5 JOBS! 


{— 1. SPREADS SOLUTION 
2. SCRUBS 
{—— 3. RINSES 
{——— 4. PICKS UP 


5. DRIES 


Lincoln is automatic floor maintenance af its best engineered to 


mere 


data on advertised products see page 208) 
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ms 
or gasoline driven 
explosion-proof, 
= vapor proof, water 
proof 
in 


PROFIT 


Operating plants are 

today proving the worth & 
of Catalytie’s ability 

to design for profit 


Pioneering achievements 
in such diversified fieids 
as metallurgy, petroleum, 
chemicals, and 
petrochemicals are 
recorded in conerete 

und steel 


The skill, creative ability, and 
experience of Catalytic’s 
personnel, alone or 
supplementing the engineering 
forces of your own organization, 
can create the kind of plant 
that will produce profits for you. 


CHEMICAL AND 
PETROCHEMICAL 


2 


METALLURGICAL 


CATALYTIC 


(lo obtain more data on advertised products see page 208) 


CONSTRUCTION COMPANY 


PHILADELPHIA 2, PENNSYLVANIA « TOLEDO, OHIO 
in Canada: 

CATALYTIC CONSTRUCTION 

OF CANADA, LIMITED; SARNIA 

ONTARIO; MONTREAL, QUEBEC 


CATALYTIC ON-TIME... 
ON-BUDGET SERVICES 

for the metallurgical, chemical 
petrochemical and oil refining 
industries: Project Analysis; 
Process Developr ent; Process 
Design; Economic Studies 
Engineering; Procurement 
Construction; Plant Operation 
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Sodium Gets the ‘Full Treatment’ 


Sodium, Its Manufacture, Properties and 


Uses. by Marshall Sitts ACS Monograph 
No 10%¢ 6'4 " 
llustrated indexed loth ver 
$12.50, Remhold P hi Cory 4 
Park Ave... New York 2, N. 


api M has become a heavy 
among chemicals, as its worldwide 
production of 300 million tb/yr will 
attest. Today it is used chiefly in the 
synthesis of tetraethy! lead, though it 
is important for making detergents 
and certain sodium compounds 
peroxide hydride, cyanide and amide 

Sodium ts finding new uses as well 
In nuclear power plants it is an eff 
cient heat-transfer medium, and it can 
be used to cool automobile engine 
valves. In organic chemistry sodium 
is used to prepare metal alkoxides 
and it shows promise in the treatment 
of petroleum fractions 

The price of sodium has dropped 
trom $2/lb in 1890 to about 16¢/ Ib 
in 1953, making wt the cheapest non 
ferrous metal and an attractive raw 
material for chemical processing 

Yet. Author Sittig states, aside trom 
reviews in chemical encyclopedias 
there is no body of technical infor 
mation available to the chemist of 
engineer interested in sodium This 
yap, we submit, has now been filled 

snugly 

Ihe book sets out to cover all that 


is currently important in the manu 


facture, handling and use of sodium 
to quote the author iain And 
Chapter 9 presents a critical resume 
of the physical and thermodynamic 
contributed by George W 
Thomson and Edward Grarelis, both 
of Ethyl Corp 

Mr. Sittig would seem well qualified 


properties 


to undertake this comprehensive job 
for the American Chemical Society 
(the book ts one of the ACS’s series 
of chemical monographs). He has 
iuthored 13 technical articles on the 
subject and is now in sodium sales 
ce velopment work at Ethyl Also 
he was chairman of the symposium 
on handling and uses of the alkali 
metals at the ACS meeting last spring 

Ihe more precise scope of his bo rk 
is metallhe sodium for the non 
metallic compounds—sodium chloride 
hyvdroxick and carbonate, for in 
stance are not included 

With this in mind, then, let’s review 
the layout of the book chapter by 
chapter 

Introduction, with a historical sur 
vey of sodium and tts production and 
Lise patterns 

Manufacture of Metallic Sodium 
covering thermochemical reduction 
processes electrolysis of sodium salts 
clectrolysis in solvent m dia manutiac 
ture by recovery from alloys and man 
ufacture of the alloy form 


Solubility and Alloy Formation 

Handling Metallic Sodium, includ 
ing a list of the forms in commercial 
use and a section on safe handling 
technique 

Uses of Metallic Sodium: as a heat 
transfer medium, electrical conductor 
physical agent in metallurgy, and oth 
er uses of tts ph sical properties 

Inorganic Reactions of Sodium, in 
cluding reactions with water, oxygen 
hydrogen, halogens, ammonia, and 
inorganic salts. Metallurgical uses and 
the radioactive ot sodium 
ure also considered 

Use of Sodium inp Organic Re 
actions has information on reactions 
with ilcohol ina ethers 
halick irbonyvl compounds 
nitrogen compounds, hydrocarbons 
organome}talln compounds and 
ganic sulfur compounds. Formation 
of cyche compounds by ring closure 
ind purification of hydrocarbons are 
ilso discussed in this chapter 

I he Analytical Chemistry of So 
dium) review the determination of 
sodium in solution, metallic sodium 
and impurite in metalhe sodium 
I he chapter ilso) cover the use of 
sodium in analytical chemustry 

Ihe final section, 143 pages long 
contains a thoroughgoing examination 
ol odium ph ical and thermody 
namic properte Mr. Thomson 
upervisor of Ethyl physical data 
group Mr. Grarel i chemical 


mathematicun 


Book Briefs 


Petroieum and Natural Gas, by BK. Ao Cat 


i preprint 


Rx RO | 


Office, Washington ID. 


a thumbnail description of the 
industry and its products, including 
petrochemicals Covers history, tech 


nology, Organization, and tuture pre 


pects of oil production, transportation 
refining, and exploration Ireats sell 
sufficiency question, conser ition, re 


search, and other topical problems 


Chemical Safety Supervision, | Joseph 
Guelict se pp, hard ver. 6%9 
in llustrated, $4 Remhold Publi 
ing Cory 430) Park Ave New York 
N. ¥ 


a plain spoken book for chemical 
supervisors that shows what accident 


can happen and tells, in_ practical 
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term what the upervisor can do at 
evel fue of chemical plant opel 


ations 


1955 Vacu 


9x 


Technique Box 128 Boston, Ma 


from the meeting at the Mellon 
Institute in Oct., 19% Book is di 
vided into four Funda 


Vacuum 


atevori 
mental Developments in 
Methods and Techniques 
for Obtaining High Vacuum, Vacuum 
Systems itions and Process 
Standards and Nomenclature 


fechnology 


Hlectric Generation—Hydro, Diesel, and 
Gas-lurbine Stations, Bernhardt G 


$4.50, MeGraw- Hill Put 
( W. 42nd St... New York 36, N. ¥ 


deals with central stations other 


than onventional steam-electri ta 
hon vive fundamentals of water 


powell and of hydro station detail 


1956 


of equipment u ed. a third of the book 
is devoted to the t i of ol and 


Mal 
burning reciprocating engine and 
their stations 
WPRA Ladustry Statistics, ers period 

Januar March 41, 1956 
134 pr le ntent « It 
unbound, published by the Western Pe 
roleut Kefiner Association 142% Hunt 
Hidg., Tulsa, Okla 


figures worked up from Bureau of 
Mines data, with a few exceptions, on 
upply ind demand of petroleum 
product rude of production, 1 
finery run cle 


ASIM Standards on Electrical Insulating 


Materials, by Committce 1-9 on Flectrical 
Insul Material 1956. 6 « 9 in... GSE 
her ct er bu 
$4.50 to member American Society for 
Testing Materia Race St, PI 
lelphia 3, Pa 


44 specifications and methods of 
testing, including |2 revisions and two 


new item mce issuc 


4 
4 
i en Symposium Transactions, 
rated pp, cloth bound, 
paper over, SO { S. Bureau of hed by Committee Vacuum : 
Mines, obtainable from Supenntendent of 
Document { S. Government Printing 
179 


J 


180 
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there's enough difference to make ALL the difference 


At final inspection, each individual Seovill Heat Exchanger Tube is cheeked 
for diameter, wall thickness, concentricity and length, to conform 


to permitted tolerances under pertinent specifications 


Inherent, however, in the quality of the alloys from which these tubes 

are drawn are many other distinetive “differences.” Phosphorized Admiralty 
Heat Exchanger Tubes, for example, are initially hot extruded from billets made 
by Seovill’s unique continuous casting process, In this process, continuous 
“blending” of the alloy from many melts produces exceptionally uniform metal 


with even distribution of optimum inhibitor (phosphorus) content 


The net result:—-more perfect finished tubes smooth, dense 
free from surface defects uniform in chemical composition 
fully protected for long service life delivered to the user in perfect condition 


On your next installation, let us show you how these “differences” in 
Seovill Heat Exchanger Tube can lead to superior field performance 
A comprehensive range of standard tube alloys is available to meet every condition 


Seovill’s Technical Service is always ready to help you with special problems 


Seovill Manufacturing Company, Mill Products Division, 
99 Mill Street, Waterbury 20. Connecticut. Phone Plaza 41171. 


HEAT EXCHANGER TUBE 


FOR APPLICATIONS FROM MARINE TO PETROCHEMICAL . FROM COMPRESSOR INTERCOOLERS TO “CAT CRACKER’ EXCHANGERS 


Phosphorized Admiralty « Admiralty + Arsenical Admiralty « Muntz Metal « Nawal Brass « Red Brass, 85% + Deoxidized Copper 
Arsenical Copper « Copper Nickel, 10% & 20% « Cupro Nickel, 30% « Aluminum Brass « Aluminum Bronze, 5% + Duplex Tube 
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REFINERY FUELS: Fuels used within a refinery 
cover a wide range, including both natural fuels and 
byproducts of petroleum processing. Boilers and 
furnaces may be fired with various grades of heavy 
fuel oils (both distillates and residuals), natural and 
refinery gases, and coal and coke in some locations 
Refinery wastes, which have little commercial value, 
are often burned at the refinery as supplementary 
fuels and include acid sludge, tars, tank cleanings or 
“bottoms.” A recently tapped source of fuel is the 
off-gases from the regeneration of catalysts in a cata 
lytic cracking unit. Here the fuel is carbon monoxide 


COMBUSTION FUNDAMENTALS: Combination is 
a special form of oxidation in which oxygen combines 
rapidly with certain materials (fuels) and liberates 
substantial amounts of heat 

The fuels with the most heat value per pound are 
the most desirable, especially if complete combustion 
is possible. Fuels containing mostly carbon and hydro 
ren are the best, as can be seen from the heat values 
given in the accompanying table. Inert elements in 
fuels, such as nitrogen, water and inorganic matter, 
have no heating value, and are undesirable. Sulfur 
although it has some heating value, is undesirable be 
cause of the corroding product, sulfur dioxide 

Most commercial fuels are hydrocarbons—-com 
pounds of carbon and hydrogen only, like methane 
(CHy,), an important part of natural gas. When a hydro 
carbon burns completely the products formed are 
water (H»O) and carbon dioxide (CO). But to pro 
duce this chemical reaction two essentials besides 


the fuel are required: oxygen and ignition heat 


Characteristics of Combustibles 


Cu 
at 14.7psia, Gross Heat Value 

Material Formula 60°F Btu) tb Btu cu ft 
Acetylene cH 14.58 1444 
Butane CH 6.57 21,31¢ 3370 
Carbon ( 14,540 
Carbon 

monoxide co 13.54 4.380 3 
Fthane CH, 12,63 22,300 1762 
Ethylene Cu 13.54 2,200 1641 
Gasoline 20,750 
Hydrogen H 188 61,000 
Methane 23.69 4.000 1012 
Propane CH 8.60 1,360 
Sulphur Ss 4,050 
Approximate 
Values: 
R luals 18,600 
Coal 

Bituminous 11,500--14,500 

Anthracite 12,000—13,500 
Petroleum Coke 15,200 
Natural Gas 

Dry 1100 

Wet 1300) 
Oil Gas 
Lignite 7,200 
Peat ?,000-—9 000 
NOTI Gross heat value net heat value the latent heat 


value of created water vapor at 60°1 


Cost Comparison of Fuels 
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Phe required oxygen is obtained from the air, which 
essentially is 20% Os and 80% Ne. The inert nitrogen 
plays no part in combustion but goes along anyway 

Heat of ignition is required because nothing truly 
burns unless it is in the form of a gas, and most fuels 
need a starter for chemical combustion with oxygen 
Many of the solid fuels require heat for vaporization 
When the vapor is formed and combustion begins, 
then the process is self-sustaining and gives up heat 
that can be used in boilers and furnaces 

Many fuels, such as natural gas and light fuel oils 
will vaporize easily, and this contributes to their easy 
burning characteristics. But for heavier oils and coal 
vaporization is a problem and requires special atom 
zation or pulverization of these fuels for complete 
burning 


SELECTING THE BEST FUEL: Proper selection of 
fuel for refinery use depends on 

e heat value e burning equipment required 

@ availability cost 
Probably the most important factor is that of cost 
cost per Btu delivered—-and its stability 

In general, coal prices tend to be stable while oil 
and gas prices will vary with local demand and supply 
As new uses are found for old fuels in “petrocheming” 
(remember when hydrogen used to be burned?) the 
availability of the gas or fuel may suddenly change 

However, one of the first comparisons made in 
selecting a fuel is the cost/ Btu of those available. [The 
table on the back of this page simplifies this com 
parison for three common fuels 


HOW TO USE COMPARISON TABLE: The tabk 
on the back of this sheet compares the cost of oil 
gas and coal, It is based on a common denominator 
the thousands of Btu's that can be bought for | cent 

Iwo facts are needed for each fuel compared: (1) 
the unit cost per standard sales unit-—-$/ton for coal 
¢/gal for oil, and ¢/ 1,000 cu ft for gas; and (2) the 
unit heating value-—Btu/lb for coal, Btu/gal for oil, 
and Btu/cu ft for gas. (An alternate method of list 
ing the cost of gas is ¢/therm or per 100,000 Btu) 

lo compare fuel cost, refer to the table and locate 
the unit cost for a fuel in the left hand column. Read 
horizontally to the right to the vertical column headed 
with the correct Btu value for that fuel. The figure at 
the intersection is the comparative value for that par 
ticular fuel—-the thousands of Btu's for one cent. The 
corre sponding cost for either of the other types of fuei 


can be found in the same way 


EFFICIENCY FACTORS: The values in the fuel 
comparison table give the gross Btu's available in the 
fuels. The net usable heat value is obtained by multi 
plying the figure from the table by burning equipment 


efficiency. For example: by 80% efficiency in an oil 


fired boiler, or 75% efficiency in a gas-fired pipestill, 
or whatever 1s the usable efficiency of the combus 


tion equipment employed 
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PERSONALS 


Mr. Shea 


Mr. Turner 


Kdward L. Shea has been clected 
chairman of the Ethyl Corp 
B. Bynum Turner has succeeded him 
as company president 
to by 


board 


Shea continues 
chief executive officer 
Shea began in the oil industry 
lide Water Oil Co. in 1916. He 
came its president in 1933. Att 
period with North American Co 
joined Ethyl as president in 1947 
burner Oil & Re 
1942. Alter 
with Ethyl in 
and in I9Y51 was vice 


h and engineering 


was with Humble 
fining Co. trom 1933 until 


other jobs he bevan 


1946 elected 
pre sident of researc 
He was named exe 
in 1955 


ulive vice-president 


Charles A. Perlitz, Jr., has been pro 
moted trom 
Continental Oil Co. to executive vic 
Harold G. Osborn, who was 
ident at Ponca 
senior VICE presi 
A.W. Tarkington was also elect 
ident. He was vik 


senior vice-president of 
president 
manufacturing vice-pre 
City, ha 
dent 


become a 
ed senior vice-pre 
president and regional 
aver at Ft. Worth 
Lester H. Barnes has 


general man 
been promoted 
to superintendent of the 
Ponca City 


refinery at 


J. W. Vaiden, 


manufacturing tor 


vice-president 
Skelly Oil Co 
vice-president 

He has been with Skelly 
In 1934 he was 


natural 


heen made a senior 


since 1924 


made manager of tly 


vasoline and gas department 


and in 1941 took the vice president 


post in manufacturing 


Joe D. Walk has been named man 
ager of economics in the manufactur 
American Oil Co 


techn 


ing department of 
Hy Wiis 


cal service in the 


formerly manager of 
manulacturing 
partment of Pan-Am Southern Corp 
He will vith Roy J. Diwok 
general manager of manutacturing, in 
New York 

Robert L. Meuleners has 
pointed to the 


work 


heen uf 
new post of director of 
PROCESSING 
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research 
He sill 
manager of research 
New York 


Vas previously assistant « 


technical service in Amoco's 
and development department 
assist Dr. Kasch 
and development, the 
Hye 
rector of research and ck velopment in 


charve ot the technical service divi 
sion at Lexas City 


Gs. 


to group leader 


Burress has been promoted 
methods development 
research 


inorganic group—ot the 


ind development department 
named 


Ihomas B. Potter has been 


and assistant treasurer of 
Nitro-Chemicals Ltd a 
Canadian allihate ol Commercial 
Solvents Corp He was 
istant to the 
CSC petrochemicals division. He will 
make his Northwest 
Nitros plant now construction 


at Medicine Hat 


secretary 


Northwest 


formerly as 


vice-president of the 


he adquartet al 
under 


Alta 


Bruce kK. Brown, president of Pan 
Am Southern Corp., will Petro 
leum Chemicals, Inc., as president lat 
in L956 


join 


will 
Americal 


Petroleum 


His new responsibility begin 


when Pan-Am merges with 
Oil Co 
Chemicals will be from New 
York to New Ihe 
jointly owned by Continental Oil Co 
Service Co 


Headquarters ol 
moved 
Orleans firm ts 
and Cities 

H. S. Sparrow has been 


al manager of the 


appointed 
crude od 
products supply department, a new 
British American Oil Co 


Was previou ly 


post the 
Ltd. He 


ager of the 


assistant man 
Montreal Fast refinery 
Dr. C. W. Smith, assistant depart 
ment head of Shell Development ¢ 
plasti ind resins department, has left 
the Emeryville research 


Iwo-Vveul 


center for a 
assignment a technical as 
sistant to the president of the company 
in New York. He succeeds Dr. F. M. 
McMillan, returned to 
eryville to re 


ol the 


tron 


who ha Em 


ume his duties as head 
polymer and chemical applica 
department 


F. Mika, research 


polymer and chemi 


supervisor In 
itions ce 
head of 
lattes 


al ippli 
partment, hi hn 
Smiths department during the 
New York a 


ome acting 


iynment 


William B&. 


appointed ection 


Thoburn P. Sands and 


Hicks have heen 
the cle veloy ment a pa 1 
nto Chemical Co 
ad on 


image the petroleum 


functional fluids sec 


will 


and 
Hicks 


plastic iZers 


chemicals 


tion, and have the section 


assigned to resin. ate 


rials and paper chemicals 

M. EK. Houser has been promoted to 
superintendent of the Republic Oil Re 
fining Co 

C. H. Barre has been named coor 
dinator of manufacturing. Houser 
who was previously chief process en 
succeeded D. B. Smith, 


who has resigned to devote himself to 


Refinery 


yineer, has 


his own business, the Con 


struction Co 


J. M. Evans has been appointed as 
sistant vice-president of the Standard 
Co 


yinecriny 


of California. He will give en 


counsel to the operating 
chiel 


SUCCESSOT 1S E. 


companies. He was previously 


enyineer and hi 


assistant chief 


been 
1947 


Warner, who has 


enyvineer sinee 


Mr. Thomson Mr. Hartman 


Siuart W. 
d 


fhomson has been ap 
assistant manager of Socony 
Mobil Oil Co.'s Paulsboro refinery 

R. ©. Hartman has been named as 
to the 
H. PD. Chapman has become oper 
D. Keiper as 
uperintendent of the lube-wax 
and Elmer L. Smith assistant 
light 


istant manayel 
ating superintendent 
sistant 
division 
superintendent of the products 
division 


M. 1. Stevens has been appointed 
manager of the Calgary 
British American Oil Co 
manaper of the 

( larkson 
Moose 


refinery of 
He has been 
( larkson refinery since 


Stevens at 
heen manager of the 


Lundy succeeds 
He has 


Jaw refinery for the past seven 


New managet Jaw is B. A, 
Barnhill, from the Calgary 
re he has 
ince 1953 

of the 


at Moose 


ome 


refiners heen manage 


Coote has become manavyer 


Edmonton refinery, succeeding 
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THERMAL and 
CATALYTIC 
PROCESSING 
UNITS 


PETROCHEMICAL 
PLANTS 
e 
GREASE and 
COMPOUNDING 
PLANTS 


The C. W. Nofsinger Company 
offers the services of a staff 
with broad experience in re- 
sponsible positions. It is thus 
equipped to carry out the most 
difficult’ projects that arise in 
this changing economy. 


Where integrated engineering 
and construction services are ce- 
sired, single - responsibility con- 
tracts are available through THE 
NOFSINGER-LONG COMPANY, 
an organization backed by more 
than fifty years of combined ex- 
perience of The C. W. Nofsinger 
Company and the Long Con- 
struction Company. 


MEET THE NOFSINGER ORGANIZATION 
“In Engineering, it's the PEOPLE that count” 


4 Copies of the brochure describing 
our activities and facilities are avail- 
able on request. 


THE C. W. NOFSINGER co. 


906 Grand Avenve © Kansas City 6, Mo. © Phone BAltimore 1-4146 


Pacific Coast Representative: 
. 8. CHANDLER 609 South Grand Avenue . los Angeles 17, California 


HERE'S AN EASY WAY TO ORDER REPRINTS 


You can use the Reader's Service Card in this issue of 
PETROLEUM PROCESSING to order reprints. Here's how: 


@ Check the list of reprints on page 210. 
@ Circle the proper "R" letter on the Reader's Service Card (Area "C"’). 
@ Fill in your name and address—and send the card to us. 


We'll bill you with the reprints 


Personals 


R. T. Watson, who has retired after 56 
years in the company’s manufacturing 
department. Coote moves up from as- 
sistant manager of the refinery 


W. Vaughn Ischie 
has been elected 
vice-president and 
general manager 
of manufacturing 
for Sinclair Re- 
fining Co. He suc- 
ceeds T. B. Kim- 
ball recently 
named director of 
manufacturing 

Ischie has been Mr. Ischie 
assistant to the re- 
fineries manager in the New York ot- 
fice since 1953 

Dr. Bernard S. Friedman has been 
promoted to research associate of Sin- 
clair Research Laboratories. He joined 
Sinclair in 1948 as an assistant divi- 
sion director 


W. D. Allison and Clinton W. 
Bates have been promoted to super 
vising engineers, engineering division 
at the Baytown refinery of Humble 
Oil & Refining Co 

Tom F. Stephens and Irving Leib- 
son have become senior chemical en- 
gineers in the technical service divi- 
sion. F, M. Orr has been made techni- 
cal specialist in the division 

In research and development J. G. 
Lillard has been promoted to senior 
chemical engineer, D. E. Nicholson to 
senior research chemist, and Max A. 
Mosesman to research specialist 

In the coordination division, V. B. 
Brown and P. L. Nevil have advanced 
to senior coordination technicians 


Harold M. Romig, chief engineer, 
process engineering division, general 
engineering department of Standard 
Oil Co. (Ind.) has retired after 28 
years with the industry. He will enter 
private consulting work in Chicago 


Dr. Fred W. MeLafferty has been 
appointed director of Dow Chemical 
Co.’s new eastern research laboratory 
located at Framingham, Mass. The 
lab will conduct long-range research 
in organic and inorganic chemicals 
and plastics, among other fields 

McLafferty has been working with 
mass spectrometry and vapor phase 
chromatography at the company’s 
spectroscopy lab in Midland since 
1950. 

In the Texas Division, J. D. Hem- 
bree, W. L. May and J. D. Whitesides 
have been promoted from production 
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Personals 


control engineers to senior control cn 
gineers. 

W. P. Coker has been made labora 
tory group leader in the organic proc- 
ess development laboratory. T. W. 
Mulcihy and J. M. Whisenhbunt have 
been promoted to laboratory super 
visor. Coker was laboratory group 
leader. Mulcihy and Whisenhunt were 
research and development enginee: 
and chemist, respectively 

Harvey Senturia has been moved 
from design engineer to engineering 
group leader in the engineering de 
partment 


C. M. Larson has retired from Sin 
clair Refining Co. as chief consulting 
engineer and opened private practice 
as a consultant 

Larson worked for Sinclair as as 
sistant supervising engineer in charge 
of staff and lubrication engineers; su 
pervising engineer in charge of field 
and technical services, fuels and lu 
bricants; and in 1937 was made chief 
consulting engineer 

His consulting address ts Larclitf 
55 Taymil Rd... New Rochelle, N. Y 


John T. McCoy has been named 
manufacturing department coordina- 
tor of Tidewater Oil Co. He will rep 
resent the new Delaware refinery in 
the divisional offices in New York 
McCoy has been divisional research 
and development supervisor since 
1933 

Charles A. Slikas has been appoint 
ed staff assistant at the new refinery 
He was formerly a process enginecr 
assigned to the Delaware project 


Hans M. F. Fischer has been made 
assistant to the vice-president of the 
Commercial Solvents Corp.'s petro 
chemicals division 

Fischer was formerly assistant to 
the general manager of the petrochem 
icals production department. He suc 
ceeds Thomas Potter, who has joined 
Northwest Nitro-Chemicals Ltd 


John C, MacLeod has been appoint 
ed assistant director of operations for 
Solvay Process Division, Allied Chem 
ical & Dye Corp. Bennett D. Buckles 
nas become assistant to the vice-presi 
dent. MacLeod, manager of the Syra- 
cuse plant since 1953, has been re 
placed there by Clyde A. Kitto. Kitto 
moves from the manager's post at 
Baton Rouge 


George H. Supple, Jr., has been pro 
moted to plant foreman of General 
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Sounds For’ 
"ff 
SAFETY. 


/ 

DANGER IN 
/_MAZARDOUS 

“VAPOR AREAS 


- | a distinctive, long-range 
blast. Self-contained unit, 
completely portable, is 
ideal for use in chemical 
and industrial plants, re- 
fineries and other instal- 
lations. 


Freon-powered unit may be manually or re 


motely operated. Rigid steel guard protects 


horn and valve assemb!y 


AUDIO AID AVOIDS TANK OVERFLOW 


Automatic signal device for 


liquid-handling operations 


' Falcon’s Tank Overflow unit 
automatically signals oper- 
ator when liquid level ap- 
proaches capacity level 

Loud blast gives ample 
warning. 

SEND for detalis to: 

FALCON ALARM Co., Inc.) 


243 Broad Street, Summit, New Jersey 
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— 
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THIS IS THE STORY of three men ~? and 


a VALVE Joe » @ chemical engineer, 
needed valves that could handle tough 
Bill 


corrosives,. ', @ refining engineer 


was looking for valves that gave a positive 


shut-off. Tom » working for a large 


industrial firm, needed valves that sealed 


both upstream and downstream . All three 


“* solved their problems by specifying 
Hamer Visible Wedge Valves - These 
remarkable valves combine the double sealing 
action of precision metal-to-metal fit 


augmented by dependable seal rings 


The wedges are trimmed with nickel, while 


seats are trimmed with stainless steel to 


withstand the roughest corrosive conditions. 


The full-view wedges are handwheel operated 

--can't blow out or drop on a toe. The wedges 

pivot so no lifting is necessary. 

So if your plans require long service, 

sure-seal shut-off valves, by all means specify 
HAMER VISIBLE WEDGE VALVES 


P.S. For descriptive literature, , write: 


VALVES, INC. 


| 2919 Gardenia Ave., Long Beach 6, California 
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Persona!s 


Petroleum Corp.’s Wilmington, Calif 
gas plant. He was formerly a chemical 
engineer at the Santa Fe Springs lab- 
oratory 


Robert W. Sanders, chief chenist, 
has been promoted to supervisor of 
chemical operations at the Lockport 
{ll., works of The Texas Co. He will 
be in charge of operations of the am- 
monta plant now under construction 
at Lockport 


William H. Roach has been made 
chief chemist at the Eagle Point works 
He returns to the company from the 
Iranian Oil Refining Co., with which 
he has been on loan since 1954 


George R. 
Thompson, gener- 
al superintendent 
of the No. | re- 
finery in Cleve- 
land of Standard 
Oil Co. (Ohio), 


Mr. McDaniel 


has been named 
general 
tendent of the Lo- 
ledo refinery. 
Kenneth A. Me- 
Daniel, general 
superintendent at Toledo, has taken 
Thompson's post at Cleveland 
George C. Knepp, chief process en 
gineer at the Lima refinery, has been 
promoted to the new position of pro}j- 


superin- 


Mr. Knepp 


ect coordinator at Toledo 


Obituary 


E. J. Kirberg, coordinator in Gulf 
Oil Co.’s manutacturing department, 
died July 19 in Washington, D. ¢ 

He began with Gulf at Port Arthur 
following his graduation from Penn 
sylvania State College in 1922. He 
was transferred to the Pittsburgh gen 
eral offices in 1936. After several pro 
motions he became manager of the 
process division in 1950, and last Oc 
tober took the post of coordinator 
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PETFROULE M 


UPPLIERS 


Enjay Opens Central Division 


Enjay Co.,Inc., 
has formed a new 
central sales divi 


sion, with head- 
quarters in Chi 
cago. It will 
handle all Enjay 


petrochemicals 
sales in the cen 
tral U. S. Willard 
F. Wadt has been 
named 
He Was 
cently 


manager 
most re 
assistant to the 


Mr. Wadt 


president of 


Enjay, and previously was general 
superintendent of the Bayonne refin 
ery of Esso Standard Oil Co 

The company already has offices in 
and Tulsa 


offices will be 


Chicago 
both 
new 


Operations at 
directed by the 
division 


Davison Reorganizes Operations 


Davison Chemical Co. has reorgan- 


ized its Operating divisions along prod 


uct lines. Each division is now an 
autonomous unit with its own func 
tional services, such as engineering, 


financial, purchasing, etc 

The division heads are general man 
agers who report to W. E. McGuirk, 
and Marlin 
Heading the 
agricultural chemicals 


executive vice-president 


G. Geiger, president 
chemicals and 
mixed fertilizer divisions as vice- pres 
idents and general managers are re 
spectively F. C. Nicholson, David N 
Hauseman and W. N. Watmough, Jr 

R. D. Goodall 


vice-president of 


formerly assistant 
marketing, has be 
come general manager of the petro 
leum catalysts department. A. R. Wor 
rall, who 
Bay Works 


was manager of the Curtis 


heads industrial chemicals 
Barrett 


formerly sales manager 


of industrial chemicals, ts in charge 
of rare earths 

District sales manager, with head 
quarters in New York, of the petro 


leum catalysts John 
Benedict. He has been in the Houston 
office since 1954 


1950 


department ts 


and jomed the com 


pany in 


Rockwell Plans Nebraska Plant 


A valve manufacturing plant is be 
Kearney, Neb., by 
Manufacturing Co. To be 


ing constructed at 
Rockwell 
completed by mid-summer of 195 


the plant will be used for machining 


assembly and testing of Rockwell 
Nordstrom Hypreseal valves 
The 180,000 sq ft facility will em 
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ploy 500 people ultimately and should 


cost about $2,000,000. Nearness to 
midwest and southwest valve markets 
good transportation, and availability of 
labor were the company’s reasons for 


choosing the Kearney site 


SRI Builds "Hot" Lab 
A “hot 


oft radiation on tuels and lubricants ts 
under 


lab for testing the action 


construction at the Southwest 


Research Institute in San Antonio 
Texas. The lab is to be part of Pratt 
and Whitney's nuclear powered air 


craft program and will contain two 
test cells, each capable of handling up 
to 100,000 curtes of cobalt 60 

The facility is 
$600,000 and 
Al Hundere, chairman of the In 


stitute’s department of 


expec ted to 


will be 


cost 


supervised by 


aviation, en 


gines, fuels and lubricants reasearch 


Ethyl Gives Distler Sales Post 


Waldemar J 
manager ol 


Distler has 


sales 


become 
administration for 
Ethyl Corp. He was assistant manager 
and has 
been with Ethyl in various sales posi 
tions for 2] 


of sales operations formerly 


years 
New district manager of the Dayton 
office is Norman J 


Linstromberg, who 


was formerly sales 
Kentucky. He 
Mead 


at the central region headquarters in 


representative in 
Robert R 


who ts on special assignment 


succeeds 


Chicago 


Engineers Told to Stay Put 


Ihe engineering societies have been 
advised by their special task committee 
to remain at their present location 
in New York City I hy 


volved are the 


socictice in 
Society of 
Civil Engineers, American Institute of 
Mining, Metallurgical 
Engineers 


American 


Petroleum 
American Institute of Fle« 


and 


trical Engineer American Society of 
Mechanical Engineers, and the Amer 
ican Institute of Chemical Engineers 
All but the last-named now have 


headquarters in a 


building stretching 
40th Sts in the 


between and 
city 

The committee that 
and re 
New 


recommended 
the present site be 
built or that 
York site be 
impracti al 
Ihe AIChE 


four 


enlarge d 
midtown 
found if this 


another 


plans to join the other 


societies if expansion can he 


Several other had 
offers to accommodate the 


irried out ities 
made 


groups 
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CEC Building Just Finished 


\ new research, engineering and 


marketing building tor Consolidated 
Electrodynamics Corp. has been com 
pleted at a cost of $1,500,000, The 
structure ts three stories, has an area 
of 127,000 sq tt 


S-acre site in Pasadena 


stands on an 
Calif 
Building was designed to provide 


and 


an environment sympathetic to engi 
neering and creative research, and the 
areas assigned to these functions have 
been soundprooted and separated from 


other activities 


Ryan Next ASME President 


William F 
Ryan will be the 
1956-57 president 
of the American 
Society of Me 
chanical 


Engin 
after the 
annual meeting in 
New York next 
November Mi 


Ryan, who ts vice 


neers 


president direc 


Mr. Ryan 


tor and senior 
consulting engineer of Stone & Web 
was nominated 


411.000 ASMI 


ster nines ring ¢ orp 


ina ballot of members 


He holds two degrees from Har 
vard College: an A.B. awarded in 
1911, and an MME from 1913. He 
joined Stone & Webster in 1929 and 
served as assistant chief mechanical 
enyineet! assistant engineering mana 
ger, and engineering manager before 


being named a vice-president in 1950 


CB&I Builds New Plate Plant 


A steel plate fabricating plant will 
be built at New Castle, Del by 
Chicago Bridge & Iron Co. to supple 


ment the production of field-erected 


storage tanks and similar structures 
by the Greenville, Pa., plant 
Ihere will be a single fabricating 


building and an outside crane runway 


for handling and storing materials 
Ihe building is expected to be com 


pleted in about a year 


SD Appoints Dr. Marlowe 


Dr. George J. Marlowe has 
ippointed director of project evalua 


been 


tion for Scentifi Design Co. He has 
heen with American Cyanamid Co 
for the past six years and was super 


visSing process engineer in the organi 


chemicals division 


He received his B.E. degree from 


14 
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Yale University in 1947 and an Sc.D 
degree in chemical engineering from 
in 1950 


Dr. Farkas Joins Houdry Labs 


Dr. Adalbert 
Farkas has joined 
the research and 
sion of Houdry 
Process Corp. as 
section chief in 
exploratory re- 
search at the Lin- 
wood, Pa., lab 
oratories. He will 
direct research on Ge, 
new chemicals 
and chemical processes 
Dr. Farkas was formerly with the 
‘ Barrett Division of Allied Chemical 
K N | HT H ot G ad Ss & Dye Corp. He supervised chemical 
4 research groups engaged in production 
and utilization of organic intermedi 
¥ ; CO O L | N G TOW F re S ates taken from coal tar and petroleum 
4 chemicals 
He holds Ph.D. degrees in physical 
and industrial chemistry from Frank 
furt University and the Technical 


Knight engineers design and build towers for processing high 
temperature gases, They are specialists in sceel masonry construc- 
tions for high temperatures as well as corrosive service. Following 


. University of Vienna. He was a re- 
installations are typical: 


search fellow at European universities 


Mannheim furnace gas cooler 1100°F after graduation and later did research 

: Waste HCI gas disposal 2100 F on oxygenated derivatives of petro- 

q Removal of fly ash from flue gas 600° F leum hydrocarbons and diesel fuel 

. Kiln gas cooler 1600 F improvement for Union Oil Co 

5 Condenser for submerged combustion gases 240°F 

Herreshoff roaster gas scrubber 700° F 

5 Sulfur burner gas scrubber 950 F Schutt Now Consultant to Trade 

Smelter gas cleaner and cooler 800° F Hermann C. Schutt. formerly a con- 

In these towers, Knight engineers used steel shells lined with sultant to Badger Process Division of 

PYROFLEX sheet membrane that resists thermal decomposition. Stone & Webster Engineering Corp. 

| Over this membrane goes insulating and acid brick bonded in now offers his services directly to firms 
Knight’s High Temperature in the petroleum and chemical indus 
Cement. Knight Towers give tries. His areas of interest are pro 

) superior performance because: duction of acetylene, ethylene and 

| other hydrocarbons; synthesis of or- 

No moving parts, simple to ganic chemicals; project planning and 

management; and process and appara- 

; ‘orrosion resistant through- tus design 

: . out. Mr. Schutt’s offices are at 201 

Wide operating range. Devonshire St Boston 10, Mass 
Heat resistant construction, Phone is Hancock 6-3450 

4 Easily maintained. 

‘ Individually engineered. Personnel Changes 

: Guaranteed performance. 


Badger Mfg. Co.--A. W. Acker- 
man to the New York sales staff. He 
will work with engineering, procure 


When your processing in- 
cludes cooling, absorption, 
Berl Saddles Tower Packing condensation, or scrubbing; 
2 send us the facts on service 
More Area, Higher conditions for specific recom- 

_ Capacity, Less Resistance mendations. 


ment, and construction of petroleum, 
petrochemical and chemical facilities 
He was formerly in the New York 
contract sales department of the Lum 
mus Co 


aurice r% Kniaht 957 Kelly Ave., Akron 6, Ohio 
7 _ Acid and Alkali-proof Chemical Equipment 


Rockwell Mig. Co. Russell L. Syl- 


vester to chief engineer of the central 
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valve research and development de 
partment. He was formerly with New 
York Air Brake Co 


Selas Corp. of America——Harry \ 
Wenger, Jr., to Pacific-northwest sales 


representative 


Davison Chemical Co.—-John B 
Thompson to field service engineer at 
Baltimore, succeeding Albert J. Gnes 
in, who has transferred to San Fran- 


cisco 


Calumet & Hecla Inc.—-B. J 
Wuerthner to the sales staff of the 
mid-west district of Wolverine Tube 
Division 


Monsanto Chemical Co.— George 
R. Buchanan, Jr., to associate man 
ager of petroleum chemicals sales for 
the organic chemicals division. He 
was manager of resin materials and 
functional fluids in the division's de 
velopment department 


Fischer & Porter Co.—-Robert | 
Lane, assistant to the president, to 
the board of directors; Marvin D 
Weiss to manager of the analytical 
division of the research department 
He was formerly chief of the chemical 
instruments division of Taller and 
( ooper 


Consolidated Electrodynamics Corp. 

Philias H. Girouard to assistant 
director of engineering. He was form 
erly chief engineer of the U. S. Navy 
Bureau of Ordnance 


Minneapolis-Honeywell Regulator 
Co.—Glenn E. Seidel to new post of 
vice-president of engineering, coord 
nating and directing research and en 
gineering throughout the company; K 
Russell Knoblauch to sales manager 
for the oil and chemical industries for 
the eastern region of the industrial 
division 


Branches, Distributors 


Hills-McCanna Co. has appointed 
General Meters and Controls Co 
205 Wacker Dr., Chicago, as sales 
representatives in northern Illinois for 
chemical metering and proportioning 
pumps and force feed lubricators 
Felco, Inc., 4030 Superior Ave 
Cleveland, will handle the company’s 
diaphragm valves in northern Ohio 


Conoilow Corp., has appointed 
Chemical & Industrial Sales, Ltd., of 
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PROTECTION & COLOR-CODING COMBINED 
IN ONE RUGGED COATING FOR THERMAL 
INSULATION ON PIPES, DUCTS, VESSELS... 


VYowl A single protective coating for indoor 
and outdoor thermal insulations combines 
the decorative advantages of seven attractive 
colors (plus black and white) with outstanding 
protection from weather, chemical fumes, and 


physical abuse. 


Lagtone can be used over all insulating 
materials, and on heated or refrigerated pip- 
ing, ducts, and equipment Non-toxic non- 
flammable effective over wide extremes of 
ambient temperature 


GET THE COMPLETE STORY ON Foster Caglome 
—for technical data sheet and full-color de- 
scriptive folder, write to Dept. L 


«BENJAMIN faster COMPANY 
4635-37 W. Girard Ave., Philadelphia 31, Pa. 


Copyright 1956 BFCO 


Are You Moving? 


Pk ase let us kn WwW a5 SOON a5 YOU can so we can change your subse rip 


tion stencil addressing plate. Be sure to send us 
(1) Your old address (including company connection) 
(2) Your new address (including company connection ) 
(3) The date the change becomes effective 


PETROLEUM PROCESSING—Subscription Department 
330 West 42nd Street—New York 36, N. Y. 


= 
re, 


~. 
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Since ‘“‘way back when,’’ Monsanto has been helping 
lube manufacturers like you with the 
chemical problems of petroleum additives. 


Modern Example: 


IMPROVING GEAR LUBE PERFORMANCE TO MEET THE EXACTING 
MILITARY AND AUTOMOTIVE SPECIFICATIONS FOR 
HIGH- TORQUE, HIGH-SPEED OPERATION 


What was needed was a true multi-purpose additive that would help heavy- 
duty gear lubricants stand up under the extreme pressures of high torque without 
sacrificing high-speed performance. Monsanto chemists developed Santopoid 22 
and Santopoid 22 RI. 


Gear lubes fortified with either... passed both high-speed and high-torque 
field trials in all automotive equipment tested 
on desert runs and mountain runs for 3 years 

in 1954, 1955 and 1956. 


Superior High-Torque Performance... for the past 
year Santopoid 22 has protected expensive 
heavy-duty worm-gear trucks used in grueling 
mountain hauling 


Excellent High-Speed Protection... before adding 
Santopoid 22, a racing car chewed up rear-end 
gears every 75-100 miles. Since changing to 
a Santopoid 22 fortified gear lube, 350 miles 
plus 100 warm-up miles have been clocked 
with gears still OK, 


When you write specifications for your prod. 
uct, before investing in expensive tests 

call in Monsanto. Monsanto can formulate 
your base stock—ready for field testing 

with dozens of possible additives that will 
do just about any job an additive can do, 
Corrosion inhibitors « Detergents Viscosity 
index improvers + Gear lubricant fortifiers 
Fuel oil clarifiers + ‘“Oiliness’’ improvers. 
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Edmonton, sales-engineering repre 
sentative in Alberta and Saskatchewan, 
Canada 


Davison Chemical Co. has opened 
an office in San Francisco at 2 Pine 
St.. with Albert J. Gnesin, in charge 
s field service engineer representing 
bot) industrial chemicals and petro 


lceum catalysts departments 


Fischer & Porter Co. has opened a 
sales office in Pensacola, Fla., at 603 
Rue Max St. Office covers territory 
along the Gulf Coast, parts of Florida, 
Alabama and Mississippi formerly 
handled out of New Orleans 


Industrial Models, Inc., has opened 
a branch office in Pittsburgh, with 
Paul Steiner as area supervisor 


Expansion, Transition 


Eastman Chemical Products, Inc., 
has set up a chemical sales develop- 
ment section separate from commer 
cial sales department. New section will 
work with Kingsport laboratory to de- 
velop new products to commercial 
stage and to fit special products to spe 
cific end-use requirements of custo 
mers. Manager is William M. Gear 
hart, formerly chief chemist of labs 


Consolidated Electrodynamics Corp. 
has acquired Electronic Industries, 
Inc., Burbank, which specializes in 
etched circuttry development and pro 
duction. It will retain its present name 
and activity 


American Industrial Models, Ltd., is 
the new subsidiary at Mancnester, 
England, of Industrial Models, Inc., 
of Wilmington, Del. M. K. Brown of 
New York is manager; J. R. Rowland, 
Jr.. of Wilmington its manager director 
of European operations. The first 
European branch of the firm was 


opened at The Hague two years ago 


C. W. Nofsinger Co. will collabo 
rate with Long Construction Co., also 
in Kansas City, on intergrated proj- 
ects for the petroleum and chemical 
industries—te., overall design and 
construction. For ordinary work they 


will continue to operate separately 


Stauffer Chemical Co. will, with 
stockholder approval, acquire West 
End Chemical Co., maker of borax 
soda ash, salt cake and lime. Company 
will operate as autonomous division 
of Stauffer 
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Department OA-2 
Louis 1, Missouri 
NONSANT 
<i 


Closing the gate on hard-to-hold hydrocarbons 


Longer Lasting 


ALOYCO 


VALVES 


i 
| | 


FERNDALE 
in| 
| 


ANTIOCH TEL 


TORRANCE 


E 


West Coast TEL plant to go on stream by year's end. . 
will transport TEL by sea for first time... 


Ihe Du Pont Petroleum Chemicals 
1956 expansion program ts nearing 
completion. It will meet increasing re 
quirements, insuring ample TEL sup 
plies and fase delivery service to retin 


ers in all parts of the country 


On the West Coast 


Du Ponts new TEL plant at Antioch, 
Calitorni, the most modern in the 
world, is now well over 50% com 
plete It 1s expected to go on stream 
by the end of 1956. Readily accessible 
to water, truck, and rail transporta- 


tion, this means larger supplies and 


Sales Offices 


Ave 
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MINNEAPOLIS 
\ 
,EAST CHICAGO 


KANSAS CITY 


RAIL TERMINAL 


“ad a 


Du Pont’s expanded production and 
delivery program moves 


. special tanker 
new Du Pont storage and delivery 


terminal nears completion at Beaumont, Texas. 


faster deliveries tor West Coast retin 
eries 
Gulf Coast 

A tanker-supplied storage and delivery 
terminal is nearing completion at 
Beaumont, Texas. TEL will be trans 
ported trom Du Pont’s Chambers 
Works at Carneys Point, N. J., to 
Beaumont in a specially built tanker 
This will be the first ame TEL has 
ever been shipped in bulk by sea 

Upon inauguration of this service, 


TOLEDO 


CHAMBERS WORKS 
TEL PLANT 


ahead 


Gulf Coast and mid-continent refin- 
eries will have additional assurance 


of ample TEL supplies 


Nationally 
Refiners all over the country can bene 
fit by Du Pont’s increased TEL supply 
facilities including the many existing 
storage points throughout the nation. 


Better Things for Better Living 
. through Chemistry 


Petroleum Chemicals 
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a BEAUMONT TANKER 
KAS CIT of: | 
| 
E.1. DU PONT DE NEMOURS & COMPANY LINC.) Perroleum Chemca's Division Wilmingion 78, O-loware 
4 


& 


N 


PATENTS 


Ont DRAWOFF 


RETORT FEEDSTOCK 


PRODUCT 
VAPORS 
CENTRIFUGAL f 
SEPARATOR 
RTIN AS 
‘ 
CHAMBER \ 


COKE 


HEATER 


COKE 


ENDS 
FRACTIONATING 
COLUMN 
| | GASOUNE 
| | 
FRESH) > 
FEED | 
~ 
| f 
A STRIPPING 
PRODUCT 


ZON 


RETORT FEEDSTOCK 


VESSEL 


pe troleun 


lor 


Fig | RETORT 


King of feedstock 


continuou 


New Flash Coking Process Gives... 


flash Fig. 2 


COKE RECYCLE 


coking retort ef 


cheme romove frow 


Low Coke, High Aromatics from Residuums 


COKING of 


residuums 


( YONVENTIONAT 


A petroleum has been 


Standard procedure for many years 
aS a means of getting valuable liquid 


materials trom 


otherwise low-value 
residuum 
Coke 
operations is usually 1.8-2.5 
the 
with coking stocks norm 
12-20 
coke 


contribution 


formed during these coking 
the 
C onradson 


times 
value indicated by 
carbon test 
ally having Conradson 
the 


would he a real 


values of 
\ reduction in amount ot 
formed 
because much of the coke 1 
the expense ot 
hydrox 


A new process of residuum coking 


formed at 
more valuable liquid 


irbon products 


(or retorting), recently patented by 


Califormia Research Corp. (U.S. Pat 


51,334), is claimed to torm little 
if any, coke over and above the Con 
radson carbon values 

Ihe secret of the process is not 
to give the hquid feedstock time to 


be degraded by thermal cracking. In 
coke 1s mini 


the naphtha product ts highly 


this way reduced to a 


mum 


irromatic with an aniline point below 
oy (compared to over 100°F for 
other coking processes ) the gas oil 
fraction is said to be a better catalytic 


stock 


tail gas stream 


cracking and the 
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is high in olefins. rather than saturated 


paraffins 


The Continuous Retorter 


feedstock 1s 


iquid 


sprayed con 
tinuously into the retorting vessel 
through — the central spray nozzt 


(shown in Fig. |). Hot retorting gases 


ict 


directed 


(usually 
the 


by baffles into a tangentially spinning 


air) enter an annular 


on vessel sid and are 


motion around the periphery of the 
retort reaction zone 
Feedstock picked 


up in the vortex of the spinning gases 


spray ts rapidly 
and carried outward by the centrifugal 
the As the 


spray particles travel toward the v 


force of spinning gases 


Something New 


has been added to your pat 
ents department, starting with thi 
issue. It is a complete revamp ol 
the patents listing, aimed at mak 
ing the department more helptul 
to you 


to p. 1634 for details 


1956 


sel periphery they ar rapidly cokhed 
to dryness by the hot pases 
Volatilized products stripped trom 
the coke are then withdrawn axially 
trom the reactor at the top center 
taking with them a tar quantity of 
coke fines. This withdrawal is rapid 
thus reducing the chances of furthers 
thermal cracking of the vapor Heavier 
coke particles fall to the bottom of 
the retort vessel and are removed 


through the lock hopper 


Flash Coking Results 


lable | illustrate flash coking 
sult for three diterent teedstock 
In all of these ex imple i portion of 
the feedstock is burned to help pre 
heat the retorting air, and thus the 
reaction 

Aromatic and unsaturated hydro 
arbon formation during the flash 
coking illustrated for catalytu 
ou (last column of Table 1) | the 
inalysis given in Table 2. It wall be 
noted that only 0.24% otf the feed 
wus converted to coke during thi 
reaction 

Most of the coke is in the form of 
hollow globule enospheres, or tray 
ments of them. These partick have 


P —ET R OL EU M ia 
rer Gui 
PRAY NOZZLE = 
1 
RETORT GA ‘Wie 
MANIF \ | 
\ 4 
1 4 | 
: 
4 
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Table 1—Typical Results from Continuous Flash Coking Process Table 2—Composition of Gaso- 


liquid Feedstock Roscan Residuum Santa Maria Catalytic line — Continuous Flash Coking 
Residuum Cycle Oi of Cycle Oil 
i ee la olumn of Tattle lorn 


Product Gasoline Properties 


1000 End poimt 


Blended aniline pou 
Ciravity API 
( onrad wi Bromine number 
Boilimg range 
Product Gasoline Composition 


art 


Operating Conditions 
on | ati 
Paraffin 


Peripne Retort elfluent passes through a 
entriftugal separator, then enters the 
Pron tripping column below the point 
‘ where tresh teedstock enter The ce 
Veo wt scending fresh teedstock washes the 
‘ highte coke fines out of the reactor etfuent 

A bes with fines and ! h feedstock (plus 
nd lightes some uncoked heavy material aving 
*, the bottom of the stripper 
| 1 lighter Stripper bottoms are then preheated 
hefore being sent to the retort. Lighter 

retorter product vapors (guses, gaso 
. line and gas oil) leave the top of the 

» heat reactor stripper 
a blended aniline pos Because the COKC recvck to the 
; pur retort vessel has a thin layer tresh 

bs based lic only feedstock, the coking 


blended aniline po ‘ ' additional coke on the part 
SSU @ 1M 
’ ! ing wt heavy enough to droy 


bottom of the retort. trom 


can be removed from the stem 

normal diameters of 20-200 microns aration methods are not satistactory An example ot th » S¥YSteM 
vith the particles wall diameter us fhe solution to coke removal ts to tor Boscan residuum r that the 
ually less than one-tenth the particle recycle the fines, so that th TOW reactor feedstock contains about | 

diameter, Bulk density is usually 2-3 progressively larger (coking the liquid coke after operating equilibrium = ts 
e normally within the range layer on the coke particle) until they reached. Total ¢ nd lighter products 

leave the retort by gravit tor this method of operation on Bo 

* its nmecessury to remove the coke Fig. 2 illustrates a process system can residuum are |¢ the 


particles trom the retorts effluent utilizing the flash coker and coke fines fraction 10.8% and the 


rae but mechanical or gravity sep recvcle tion 


Here's More of Your New Patent Briefs 
' PROCESSES AND METHODS (starts on p. 163) 


it hydrocarbon liquids sluminum alkonxsule tty Standard Oil Cx 
olefins tungsten oxiule Imperial Chen 

yee irbon mone he ontainin Ruhrch AG 
Oabin-oil suspe stulyst lexack velopme 
cyclo (2.2 .1)-2 ted chamber ‘ ) il clopment 

heptaciene 
metvien heating 

4 ib irbonytlat 

opolymer drying butadiene Researcl 

d cthylene from ethane sutothermic « g pr so Resear 

inely divided alumina mmibustior Resear 

late 


fuels from gases bischer- Troy 
cat 
relling agent Al selt. alkal 


(Continue 


a 
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Wilt... ASSIGNEE PALENI 


ror on 
light A hase W. Kellogg ¢ + 
t | hol italyt CQO hyd Badische Anilin & Soda 
Fabrik 
Pil BE. ca Standard Oil ¢ (Ind) 753, 181-4 
co H. using Fe cata Kelloge ¢ 
racked paraffin wax 
j 
| ilka ‘ ite Research & I re ¢ » 744.770 
‘ ‘ thor Hives irbon RK woh, 
lehyde. thiol & moniun Standard Onl ¢ 
‘ 
oper 
‘ ( hempatent 61 
onta atalyst Vulcan Copper & Supy 
HO h ¢ M ‘ Shell De ‘ ‘ ‘4 
WAS. Se Ve 
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\l. Fe or My or induct & Engrg. ‘4 
em pd jueous emu Gun Oil ¢ 
lene higher alkanol ‘ { Research & re. ¢ 14 " 
et droplets through sq Develoy 4,249 
petroleu iturated eal racked strear Ke roh & 
( t ‘ nt bed | 4 
c A parafl j } e re thor ( 14 
( } 
i ersion & extra ‘ rch & 1.40 
) racking & dist. from cracked Esso Research & Engrg. ¢ q 
‘ ‘ inal Hl ‘ ld Stundat On 
1 diok ‘ erizats the Ve ( 
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deactivation 


detergents 
Nuid suspension 
yclling ayvent 


wicune 


hydraule fluid 


lubricant 


lubricant 
ou (rust inhibited) 


thread 


Mhagneth 
pipe 
italyst 


reforming 


tabihlizer 


EQUIPMENT 


FOR 


analysis 


burning 
cleaning 


contacting 


control 
coupling 
detection 
distribution 


fractionation 


gasification 


heating 


manufacture 


Measurement 


polymerization 


ye paration 
shipment 
storage 
testing 
tuning 
thermal diffuson 
valve diaphragm 


welding 


196 


compound 


chlorosulfonated 
polyethylene 
metal “deteriorants 
aqueous muature 
carbon black 
basic Al alkanoate 
Al octanoate suups 
synthetic lube 
lubricating oil 
lubricating oil 
lubricating oil 
oleaginous liquid 
ethylene glycol & 
water 
synth. lube polymer 
lube stock 
lubricating oil 


hydrocarbon 


lubricating oil 
lubricating oil 
liq. hydrocarbon mux 
sileate oil & sulfonate 
alk. petrol. sulfonate 


plat. & act. alumina 


ethylene urea 


With . 


regular asphalt 
(2-hydroxyphenyl) imidazole 
ditives 

Na-salts and sec-alkyl sulfates 

copolymer coating in mineral oil 

two alkanoate radicals 

heal treatment 

Li-soap of hydrogenated fish oil 
acid 

carboxylic acid metal salt complex 

polyamide-polyamate thickener 

silica gel and aliphatic diol 

inorganic gelling agent 


soap, nitrite, triethanolamine, et 

solvent and soap 

oxidized bright stock 

naphtheni 
ac ids 

Mg and Zn organic cmpds 


white oil oxidation 


organo-metallic derivatives 

ion particles 

ilkyl polyalkylene glycol ether 

mineral oi, powdered solids & 
water 

momerization & dehydrogenation 

ability 


sat. aliph. polycarboxylic acid salts 


ASSIGNEP ... 


Standard Oil Co (ind) 


ersal Oil Products C« 


Shell Development Co 
Shell Development Co 
Standard Oil Co. (Ind.) 
Standard Oil Co. (Ind.) 
Esso Kesearch & Engrg. Co 


Esso Research & Engrg. Cx 
California Research Corp 
Sun Oil Co 

Pure Oil Co 

Studebaker-Packard Corp 
Genesee Research Corp 
California Research 
Esso Research & Engrg. Co 


Corp 


Ihe Texas Co 
Standard Oil Co. (Ind.) 
Shell Development Co 
California Research Cory 
Union Oil Co Calif 
Houdry 


Process Corp 


Monsanto Chemical Co 


fluid cat. carbon 
gas streams 
CO in flue 


pipe 


vases 
exterior 
gas and liquid 
ion-exchange resins 
liquids 

fluid 


pipes 


pre ssure 


water in oil 
liquids in evaporators 
fluids 


liquid mixtures 
fuels 
fuel 


carbonaceous 
finely divided 
fluids 
fluids 
fluids in tubes 


acetylene 


hydrocarbon flash pts 
liquid level 
hquid level 
level 
level 
level 
level 


liquid 
liquid 
liquid 
level 
level 
temperature 


liquid 
pipe 


reactive fluids 
fluids 


metals from lequid 
liquids 

fluids 

gases and Vapors 
mitervals 
liquids 
clastic material 


scams 


. 


combustion apparatus 
catalytic reaction chamber 
muffle-tube chamber 

rotating abrasive surface 
contact tray 

liquids in expansible resin bed 
cut-away plates in tower 

valve using movable piston 
flexible or rigid connection 
electroconductive cell 
vertical tubes 
with I 


bell having 


bubble-cap shaped mem 
bers 
sonic wave in column 
chamber using moving bed 
ceramic lined chamber 
chamber using moving pebbles 
radiant heater 
combustion gases 
partitioned chamber using con 
duits 
constant temperature apparatus 
acoustic waves 
change indicator 
capacitance unit & bridge network 
float gage 
float 


remote reading gage 


capacitance 


rod and torsion tube 
signal device 

vertical float chamber 
thermocouple band 

flow resirn 


tubular with 


tions 


reactor 


variable 
phragm 


displacement, flex. dia 


rotating cylinder and magnet 
drum using flexible diaphragm 
pressure tank 

apparatus with catalytic filament 
rotating, marked drums 

ports and slits 

trough shape 


horizontal plate 


ASSIGNEE 


Standard Oil Co 
Baker & Co., Inc 
Sinclau Refining Co 

P. E. Petit 

Koch Engrg. Co., Inc 
Socony Mobil Oil Co., Inc 
Fsso Research & Engrg. Co 
Ferranti Ltd 

Victaulic Co. of America 
Ohio Ferro-Alloys Corp 
BHlaw-Knox Co 
Universal Oul 


(Ind.) 


Products 


L. L. Friend, Jr 
Koppers Co., Inc 
Koppers Co., In 
Phillips Petroleum Co 
Shell Development Co 
I \ Mekler 
Union Oil Co. of Cali 
Standard Oil Co Ind.) 
Bogue Electric Mig. ¢ 
Liquidometer Corp 
Minneapolis-Honeywell Rey 

L. Exley 

Phillips Petroleum Co 

Societe Anonyme Etablissment 
OPW Corp 
Minneapolis-Honeywell Keg 
Thermo Electric Co 

Esso Research & Engrg. Co 
Standard Oil Co. (Ind.) 
Phillips Petroleum Co 

bk. I. du Pont de Nemours & ¢ 
Superior Tank & Constr. ¢ 
Standard Oil Co. (ind.) 
Phillips Petroleum Co 
Standard Oil Co. (Ohi) 
Soundrive 
M. W 


Pump Co 
Kellogg Co 
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752,316 
2,751,358 
2,754,267 
51.359 & 
— 2,751,351 
2,754,268 
§2,31 
$2,310 
51,349 
2.751.355 
2,751,356 
2,753,307 
2,154,269 
: 
2,752,311 
2.753.306 
$1,358 
751.3580 
2,754,266 
53,246 
$1,281 
153,925 
4 $1,728 
152,139 
154,262 
754.096 
71560, 04 
— 173-4 
> 752.586 
4 1, 166 
154.957 
751.287 
1211-2 
1 
752,897 
151,28: 
: §2,776-7 
$344 
$1.53] 
2 BRA 
a $2,783 
$1.87 
a 
117% 
$2,411 
§ 4.000 
181.073 
151.755 
$3.4 
2,754,169 
752 042 
7400459 
$2,468 


offers a complete 
and diversified line of 


reodorants for petroleum 
and allied products 


No longer need the products of the petroleum industry inflict upon their 
users the obnoxious odors resulting from the mercaptans and sulfides in their 
processing. 

Years of development work and product-testing have culminated in a com- 
plete line of Alamask® reodorants that can successfully mask the objectionable 
odors of many petroleum products. Check this table to see which Alamask reodor- 
ants will solve your malodor problems: 


“ALAMASK" 


is 


KEROSENE 
BLENDS 
COAL SPRAY 


Rhodia’s chemists and engineers, experienced in odor abatement and waste 
disposal, will provide technical assistance to you in your efforts to correct 
malodors. 

For complete information on these new highly-efective reodorants, write today 
to Rhodia, Inc., Industrial Reodorants (“Alamask') Division, 60 East 564th Street 
New York 22, N. Y 


INC. 


You'll Want a REPRINT for your own files of 
“It's Time to Take a New Look at 
CATALYTIC REFORMING” 
the special 48-page report from the August 1955 issue of 
Petroleum Processing 
Single copies—$0.75, postpaid 


Send orders to: There's a new, easy way to order 
Reader's Service Dept. single copies of this reprint. Circle 
Petroleum Processing OR number ‘R3" in Area "C" of the 
330 West 42nd Street Reader's Service Card in this issue 
New York 36, N. Y. —pages 209-210 
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COMBUSTION 


ACCESSORIES 


for Every Industrial 
Liquid Fuel-Gas Installation 


Air Control Door 
and Frame, top 
hinged, ratchet 
type, heavy duty 
for manual con 
trol. Surfaces are 
machined fo a 
close fit 


Fuel Oi! Suction 
Strainer single type 
Large basket area O 
insures low pressure , 
drop; cover and bas 
ket easily removed 
for cleaning ~ 


Wide View Peep 
~~ hole, safety. cur 


fain type. Cobalt 

glass removed to 

show bearing sur 

face for curtain 

Curtain halves are 


simultaneous'y 


Ignition Port with 
Refractory Tile No id ‘) 
M896 for use >, 

with standard 3 tT : 


pipe. Also serves 
a5 4 peephole 


Furnace Relief and Access 
Door, heavy construction 
practically air tight. Door 
Casting correctly weighted 
lined with plastic refrac 
fory retained by imbedded 
grill; with observation port 
— and cover 


Fuel Oi! Heater 
Self Clean ng 
Spiral Coil Type 
High oi! velocity 
in coil, resultant 
turbulence pre 
vents carbon for 
mation No internal 
connections of 


The right combination for you in achieving 
maximum combustion economy is, NATIONAL 
Fuel Ol, Gos or Combination Oil & 
Ges Burning Equipment, NATIONAL AIROIL Com 
bustion Accessories, and NATIONAL 
Engineering Cemvitation May we be of help te 
you in accomplishing your particulier instatlation 
or in solving thet difficult problem? 


CHEMICAL-PETROLEUM DIVISION 


NATIONAL AIROIL 
BURNER CO., INC. 


1297 EAST SEDGLEY AVE. PHILA. 
2512 Sevth Bevieverd, Houston 6, Texas 


MO FURNACE 


(To obtain more data on advertised products see page 208) 


4 
— 
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i 
| 
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(New York City residents, add 3% city sales tax ee EE 
4 
19 


Reduces body turbulence and erosion e Longer seat ring life —retains tight 
closure @ High lift in all sizes for better control— greater rangeability e Fewer 


Annin Valves are the answer to the com- 
plex fluid control problems common in 
the process industries —~Chemical, Petro- 
leum, Paper, Steam, Power Plants, and 
many others. Today, Annin Valves are 
recognized by control engineers and valve 
designers as the outstanding valve develop- 
ment of the past twenty-five years for the 
control of hot, cold, erosive, or viscous 
liquids 


Annin’s complete line of control valves 
will be on display in booths 1408 and 
1409, Annual Instrument-Automa- 
tion Conference and Exhibit. 


198 (lo obtain more data on advertised products see page 208) 


parts — simplified and much lower maintenance. 


VALVES 


1 BODY. Single seat split body con 
struction eliminates pockets and shoul 
ders... reduces erosion 


2 SEAT RING. The body flanges 
retain seat in perfect alignment with 
valve plug 


3 VALVE PLUG AND STEM. 
Valve plugs are contoured to provide 
either linear, percentage, or semi 
throttle characteristics...reduce turbu 
lence, wire drawing, plug vibration and 
noise 


4 SEPARABLE FLANGES. 
Can be interchanged at will. Carbon 
steel flanges can be mounted on alloy 
bodies for economy 


& PLUG GUIDE. Hard metal! 
guides of close tolerances can be in 
serted through stuffing box without re 
sorting to threads, welding, pressing or 
staking. 


GLOBE BODY 4 


The basic form of all Annin 
Valves. Reduce number of! 
parts 50 to 75%, lowers ini 
tial costs, saves on parts in 
ventory and maintenance 


OTHER BODY DESIGNS 
PROVIDE FLEXIBILITY 
IN INSTALLATION 


CORNER = 
BODY > 
~ 


3-WAY VALVE- 
ANGLE ADAPTER 

3-WAY VALVE- 


\ 4 GLOBE ADAPTER 


Al 4 
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BODY DESIGN 

| THE SOUNDEST APPROACH TO TROUBLE-FREE FLUID CONTROL : 

Y 

ANGLE 

gis 


R O L E U M & N G MEETINGS 


. ' . : Lube Additives a Topic at 
Refiners Topics at ASTM Meeting ACS Meeting, Sept. 16-21 


RBINE OILS 


ymiposta and 
(atulytic Salts 

inclustrial 
Chemical Processes 

Nir Pollution 
Nromatic Substitution 
Polvevelic Ty drocarhons 

tse of Hedrogen tn the Petroleum 


Oil Man's Calendar 


16-21 American Chemical Society National Lubricating Grease Insti 


National of Corrosion bagi 
neers 


American Society tor Lesting Materi 
als, Pu 
mpo im” if 


NOVEMBER 


OCTOBER 


# 
i tn | it 
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k 
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1) 
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k \ 1) 1) 
The Los Aneties mectine will | 
fer nd tive ( , 
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Meetings 


Additives in Lubricants (same) 

New Olefin Polymers (Polymer Chemistry) 

Analytical Methods for Water and Waste 
Water (Water, Sewage and Sanitation 
(Chemistry) 


1OCA to Offer Paper on 
Transmission Fluids 


Independent Oil Compounders As 
vocation will hold tts annual meeting 
it the Bismarck Hotel, Chicago, Sept 
'4-25. Among the meeting's high 
lights will be a paper discussing “The 
Present Status of Automatic Trans 
mission Fluid, Type A,” by Norman 
A. Hunstad, assistant head, fuels and 
lubricants department research stafl 
Gseneral Motors Corp 

A visit to the research and develop 
ment laboratores of Pure Oil Co. has 
been arranged for Sept. 26 


Lewis to Talk at Texas U. 
On Fluidization Advances 


Recent advances in fluidization will 
he the topic of Prot. Warren Kendall 
Lewis, of Massachusetts Institute of 
lechnology, when he opens the Shoch 


lecture series at the University of 
Texas, Oct. 16 and 17. The three 
lectures Prof. Lewis will present in 
augurate a series in honor of Dr. F 
P. Schoch, U. of Texas professor 
emeritus. Lectures are open to the 
public 


Refining to Be a Topic at 
NACE Regional, Oct. 23-26 


Corrosion in oil refining wil! share 
the spotlight with other topics at the 
Oct. 23-26 meeting of the South 
Central Region, National Association 
of Corrosion Engineers, at San An 
tonio, This meeting was originally 
scheduled for Beaumont 

High temperature corrosion prob 
lems to be discussed in four papers 
include oxidation of iron-nickel al 
loys, hydrogen sulfide’s effect on vari- 
ous metals, catalytic refining equip 
ment corrosion, and zirconium 
corrosion in water over 

An exhibition of corrosion control 
materials and equipment will be dis 
played for the first time at a NACH 
regional meeting 


NLGI Annual, Oct. 22-24, 
At Chicago's ‘Edgewater’ 


The National Lubricating Greases 
Institute will hold its 24th annual 
meeting, Oct. 22-24, at the Edgewater 
Beach Hotel in Chicago 

Among the activities will be a ; 
hour forum on the lubrication of ball 


bearings, which will have Dr. H. | 
Leland, Esso Research & Engineering 
Co., as chairman 

Some papers to be heard are 

Manufacture of Lithium Soap 
Greases and Calcium Greases by 
Electric Heating.” by D. F. Rhodes 
Canadian Oil Co 

Metal Carbonates Coated with 
Salts of Low Molecular Weight Poly 
carboxylic Acids as Grease Thicken 
ers,” by E. W. Nelson, W. W. Woods 
C. R. Bergen, W. P. Scott and R. M 
Tillman, all of Continental Oil Co 

‘Molybdenum Disulfide as a Grease 
Additive,” by E. E. Smith, Climax 
Molybdenum Co 

A New Synthetic Thickener tor 
Multipurpose Lubricating Greases 
by J. L. Dreher, B. W. Hotten. C. | 
Carter, California Research Corp 


WASHINGTON ALUMINUM 


ompany, Incorporated 


Baltimore 29, Maryland « Arbutus 2700 
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ALUMINUM 
GRATING WALKWAYS 


High strength, non-corrosive, 
WACO walkways and handrail- 
ing provide complete non-skid, 
non-sparking ver Designed 
and custom fabricated to your 
special requirements. Write 
Dept. 7-W for additional infor- 


mation. 


your nearest WACO office 


New York—Murray Hill 7-0926 
Boston—Liberty 2-7917 
Cleveland—Erie View 
Chicago—Frankiin 2-4730 
Houston—Blackstone 6388 
Mobile—Hemiock 2-4466 
New Orleans—Raymond 9744 
Pittsburgh—Museum 1|-7818 
Sean Francisco—Yukon 6-2803 
St. Lowis—Colfax |-1899 
Seattie—Main 86930 


ERNST 


STAINLESS STEEL 
GAGE OR IRON 


SHIPMENTS 
FROM STOCK 


FiG. 8 


FIG 8SS 
STAINLESS 


Send for Catalog 
Phone Livingston 6-1400 


ERNST WATER COLUMN G GAGE CO. 
LIVINGSTON, NJ 
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Industrial Insulations 


PRODUCT 
3.25 


D 


THICK 


FIBERGLAS" 
and KA LO” 


STRIAI 


i 


. distributed by approved Fibergla 
distributor-contractors offer the most 
versatile family of plant insulations avail 
able, in the widest range of shapes, sizes 
and thicknesses for every type of indu 

trial application With ne pi k Kavlo-20 
insulation serving the extra-high temper 

ature ranges, you can now order—from 
one reliable supplier—complete insula 
tion coverage from lowest sub-cero to 
1800° F.! See Sweet's Files, Chemical 

vineering Catalog or The Refinery Cata 
log. Or write: Owens-Corning Fiberglas 
Corporation, Dept. 195.1, Toledo 1, Ohio 
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7 
a 
PRODUCT 
A 
THICK 
PROD 
(ko 4 i 
REQUIRED FOR 
FACTORS AT 20°F,” 
} 
x 


<tr 


pales 


Th 


DESIGNERS 


ADVANTAGES 


now offered by 


DU PONT 


Interesting, challenging, 
professional work assignments. 


Long-range company programs 
aeouring etability 


Promotion-from-within 


policy assuring opportunities 


for advancement. 


Varied technical and 
administrative training 
programe 


IMMEDIATE OPENINGS FOR: 
Process Designers 
Process Equipment Designers 


Apply today 
will allo 


for a position that 
ou to realize your full 
a designer. Your work 
in a wide range of increas- 
important flelds 


wy 
potentiala 
will be 
ingly 


lease send complete reaume, in- 
cluding detaila of education and 


erperience, to 


Mr. T. J. Donovan 
Engineering Department 


Better Things for Betrer living 
through Chemistry 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 


vel 


~ 


= 
wee 


NATIONAL 
COVERAGE 


Positions Vacant 
Positions Wanted 
Part Time Work 


DISPLAYED 


An advertising 


Send NEW ADS and inquiries to 


PO 


Clas 
Box 12 


Civil Service Opportunities 
Selling 
Selling Opportunities Offered 


N 


——-RATES. — 


ti 


payment count 


EMPLOYMENT OPPORTUNITIES 


Employment Agencies 


Opportunities Wanted Employment Serv 


Laber Bureaus 


UNDISPLAYED 


per line, minimum lines T figure 


average words as a line 


Bor Numbers 


Positi 
Diseount 


sified Division PETROLEU 


ons Wanted 
ef 10 


M PROCESSING 


WwW 


AREA ENGINEERS © 


il wmraduate 


Recruiting Supervisor, Box 141 


ARABIAN AMERICAN 


OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 


CHEMICAL ENGINEERS 
AND 
PROCESS SUPERINTENDENT 


COMMONWEALTH OIL REFINING CO. 
PONCE, PUERTO RICO 

Require Process Engineers for technical 
service and process control in new com 
pletely integrated, modern 
expanding to 55,000 bbls. Equipment in 
cludes Catalytic Cracking, Reforming 
Polymerization, Alkylation, Acid Regenera 
tion, and SO» Treating 

Process Superintendent having experience 
to take full responsibilities of supervision 
of process operations 

Excellent opportunities afforded in new 
and growing organization. Liberal salary 
commensurate with qualifications 


refinery now 


Send full information to 


10 POST OFFICE SQUARE 
Boston 9, Massachusetts 


PROCESS 
ENGINEER 


P2538 
520 N. Michigan Ave. 
Chicago 11, Ill. 


CHEMIST OR 
CHEMICAL ENGINEER 
ORGANIC 


Immediate opening with good gq 
tial for Organic Chemist or Cher 
n the development of chemicals 
eum industry MS 
experience preferred Posit 
Texas vicinity 


resume and 


L. H. Snyder 
EMPLOYMENT MANAGER 
ATLAS POWDER COMPANY 

WILMINGTON 99, DELAWARE 


Send 


OPERATING ENGINEER 
NEW YORK OFFICE 


To assist in supervising office & field and domestic 
& foreign activities of the Operating Department 
Challenging Graduate chemical of 
mechanical engineer with minitoum five years petro 
jleum refining experience, preferably with contracting 
engineering firm 


opportunity for 


airmail confidential verifiable 
including salary history 


Ploase 
resume 


PERSONNEL DEPARTMENT 
HYDROCARBON 
RESEARCH, INC. 


New York 6, N. Y. 


chronological 


115 Broadway 


Need Engineers for Your Refinery 
. Petrochemical Plant? 


A quick solution to this problem 
can be obtained through an employ- 
ment advertisement in our CLASSI- 
FIED advertising section 

Petroleum Processing serves the re 
fining and petrochemical industries 
and is the number 1 publication in 
editorial 


readership, circulation, 


service and advertising value. 


Your employment advertisement 
will be read by just the type of men 
W aste 


you need . circulation ts 


avoided, 

Classified Advertising Division 
PETROLEUM 
PROCESSING 


330 West 42nd Street 
New York 36, New York 


PETROLEUM 
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FMAMIS ASOND 


MILLIONS OF BBLS.. END OF MONTH 


Gasoline Stocks 


JULY KEY STATISTICS 


except stocks, which ore in millions of bbi 


fe 


GASOLINE 


ins t ‘ 


MIDOLE DISTILLATES 
Refiner 


Refinery 


Primary Stocks 16 14 


RESIDUALS 


PROC ESSIN¢ 


PETROLEUM September, 1956 


(Figures given in terms of millions of b/d, monthly averages 
ot end of month) 


July June 
CRUDE OIL 1956 1956 
Import ‘ 
S. Stocks Z 494 


July 
1955 


j}ASOND 


(Products—e 


Middle Distillate Stocks 


10 (KEROSINE AND DISTILLATE FUEL) 


MILLIONS OF BBLS. END OF MONTH 


FMAMIJSAS 


Gasoline Stocks Stay High 
\uy were at the level 
lagged during the late spring 
(sASOLINE demand continu of th ibnormally high ck 
about higher than 19 but out OUTLOOK: bor refiners’ major mand tor heating ol Ihe imerease 
ut at refineries is just high enough so product stocks to top 400,000,- 1 ent week it a rate that, if 
that withdrawals trom storage are not 000 bbl before Oct. 1. tinued, will push their total Sept 
in the volume required to bring these 0 to well abo the 146,500,000 bbl 
inventories into balance with supply hat iow belheved adequate tor 
demand needs by tall and winter emergency requirements on | rr hat dat 
under normal condition Unk run finers from European market Cur Crud uns in duly were ®.OLT.O0O0 
to stills are sharply curtailed, gasoline rently thi onl holo | da hivher than in 
inventories may not dip much be factor lol iy Ihe Bureau of Mun 
low 170,000,000 bbl at their low point lotal | S. gasoline stock Au forecast rude runs in Atigust at 
this tall, while some refiners beheve e | 61.000) bbl (API ta) 980.000 b d ave. about higher 
that 160.000 000 bbl would he 13 larger than Au ) than last August Crasoline icld in 
adequate Withdrawal from loray in August expected to be 44.5 ot 
Continued tension in the Middl March 31 have been around OOO ruck harved Ihe high rate of re 
bast and uncertainty over the tuture bbl while the ibout finer operation pushing total 
of the Suez Canal could change the HO0.000 bbl last year. Indicated th tocks for the major refined product 
tatus of gasoline stocks from hur drawal in July vel onsiderabl toward an all-time peak of 400.000 
densome level to a ushion against larger than in Jul 1% 000 bhi 


PRODUCTS AND CRUDE PRICES 
gal, 


weighted average prices in 
principal refinery morkets 
Crudes—%/bbi, principal fleids 
Source-—Piatt's Ollgram Price Service) 
July June July 
1956 1956 1955 
11 ‘- 


REFINERY YIELDS 


on Crude Buns to Stills 


July 


PETROLEUM PROCESSING TRENDS 
Crude Runs to Stills _ 
| 
| 
190) | 200) { | 
4 ‘ 
1955 gf ‘ 
‘ ‘ 
‘ ‘ 
‘ 
‘ 
| 
re sine ‘ 
Residuals 6 459 
Refinery Output 90 44 Above 4 Product 59 9: 
Primary Stocks 4a 4 ’ ‘ ide 2.84 a4 4 
79 1 18 
june July 
Refinery Output ‘ 1986 
imoorts & Other 4 Ga ‘ ————.3 “49 
Total Supply 154 Ke ne 1.8 
Refinery Oemand 8 1.438 1.328 Dist ate 22.4 21.7 20.8 
Primary Stocks 43.998 8.57 44.294 Residua 14 
SOURCE OF DATA except june and J y, AP Weekly ort ea er nonths, Burea Mines 
O35 


Trends—National 


Gasoline Shipments Are 4,120,000 b/d Avg. 


MOTOR FUEL 


From From 
Gasoline ‘ Crude Not. Gas Toto! 

DEMAND SUPPLY (Millions of b/d) 

FORECAST July ‘56 3.550 450 4.000 
July "55 1.406 418 4.824 
Change + .144 + .0 + .176 


G hange 


DEMAND (including Exports) (Millions of b/d) 


July 4.120 
July ‘55 3.847 
Change + 273 


Change 


TOTAL SUPPLY (Millions of bb!) 


7 Mos 56 732.703 92.638 825.341 
7 Mos. ‘55 683.732 88.391 772.123 
; Change + 48.971 + 4.247 + 53.21 


Change + 7.2 + 48 + 6.9 


TOTAL DEMAND (including Exports) (Millions of bb!) 
6 Mos. "56 813.171 


1956 


| 6 Mos. 772,930 


Distillate Demand Nears Seasonal Low 
MIDDLE DISTILLATES 


| Dist 
| Kerosine Fuel Oil Tota! 
99 PRODUCTION (Millions of b/d) 
DEMAND July 401 1.813 2.114 
30 FORECAST July "55 286 1.575 1.861 
g Change +.015 + .238 + .253 
| Change + 5.2 + 15.1 + 13.6 
24 
| > 
| DEMAND (including Exports) (Millions of b/d) 
| July °56 192 1,087 1.279 
24 4 July '55 192 993 1.185 
j Change + 094 + .094 
a 22| | } Change + 9.5 + 7.9 
« 20 
% TOTAL PRODUCTION (Millions of bbi.) 
14 7 Mos. '56 69.882 333.069 452.951 
7 Mos. ‘55 69.714 349.222 418.936 
Change 163 33.847 34.015 
Sf Change + 0.2 + 9.7 + 8.1 
A 
of TOTAL DEMAND (including Exports) (Millions of bbi.) 
2 } 7 Mos. °56 63.096 381.440 449.536 
10 | | | | | 1955/1956 7 Mos 64.791 341.230 406.021 


Residual Fuel Oils Coast at 1955 Level 


RESIDUAL FUELS 
| Refinery imports & 
1 R id | ' Output Others Total 
esi ud SUPPLY (Millions of b/d) 
July "56 1.106 352 1.458 
| July 1.091 253 1,344 
| Change + 015 + .099 + 114 
| < j Change + 1.3 + 39.1 + 8.° 
DEMAND (including Exports) (Millions of b/d) 
| July 1.283 
July 5° 1.328 
Change 045 
y Change 1.4 
| @ DEMAND 
bbi 
% FORECAST TOTAL SUPPLY (Millions of bb!) 
} 7 Mos, "56 253.907 100.985 B92 
10 Mos. "55 43.610 93.557 37.167 
Change + 1 97 + 7.428 + 17.725 
| Change 4.2 + + 5.3 
asl IMPORTS 
TOTAL DEMAND (including Exports) (Millions of bbl) 
2° 1955/1056 ° Mos. 144.378 
FMAMISLASOND Change 14 


SOURCE OF DATA: June and July, API weekly reports; earlier months, Bureau of Mines (1956 figures for 366 days 
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Trends—Regi 


Other tnian 
Total 


Total 


California 


Total U 


Total 


California 
Total U 


(Primory stocks include those ot refineries, at large terminals and in pipelines 


Inland 


East 


Appalachian 


East 


RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY U. S. REFINERY DISTRICTS 


all dota besed on API reports) 


RUNS TO STILLS 


(Millions of b/d average for 
week ending on date shown) 


GASOLINE STOCKS 
(Millions of bbl on dote shown) 


RESIDUAL STOCKS 
(Millions of bb! on date shown) 


July 27 = 29 July 27 July 29 July 27 July 29 
District 1956 1955 Change Change 1956 1955 Change Change 1956 1955 Change Chon 
East Coast 162 032 8 151 24 4.9 11.21¢ 10.43€ 80 
Gulf Coast Lae 9 44.671 4 14 6.9 19 + 19 
Total Coasta 80 14 9 8 65.48 9.581 14.6 9 - 409 129 12 


d 


of Calif 


29 


2.619 


s 7.990 7.005 20.047 


289 5 


DISTILLATE FUEL OIL STOCKS 


KEROSINE STOCKS 
(Millions of bbl on date shown) 


(Millions of bb! on date shown) 


TOTAL MIDDLE DISTILLATE STOC 
(Millions of bbl on date shown) 


District July 27 July 29 ¢ July 27) July 29 July 27) July 29 q 
1956 1955 Chonge Change 1956 1955 Change Change 1956 1955 Change Change 
East Coast OH 9.2 199 6 10.829 12.507 1.678 13.4 4 1 877 ’.S 
Gulf Coast 69 19 47 6.20 9 1.€ 4 41 9.6 
Total Coastal 8.4 1 ‘ 


Okla..Kans.-Mo 4.571 959 1.612 4 2.308 144 lo4 1.776 
Other inland 6.429 6.891 16 6.7 1.486 ' 191 4 ) 48 653 


> 


ona: 


ge 


4 


KS 


1100 
1060 | 
a 070 
980 
940, 
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PRTROLEUM 


Natural Gas and 


Refinery Gas Liquids 


SUPPLY AND DEMAND STATISTICS 


(Bureau of Mines Data) 
CURRENT PRODUCTION Moy Apr 
(1000 b/d monthly average) 1956 1956 

DEMAND 4 At Natural Gasoline and ¢ y 1} Plant 

for Natural Gasolines 4 Liquefied Petroleum Gas 4 196 
LPG and (8G Natural Gasoline and Itsopentane 4 #9 

densate 
Finished Gasoline, Naphtha and other 

a Total Natural Gas ne and j 

q Liquefied Refinery Gases 4 16 
\ Tota Marketable Gaa uids 0 oie 
\ Lease Condensate 
ea 4 Total Natural Gas Liquids 4 

CURRENT DEMAND (1000 b/d monthly average) 
LPG and LRG aay 
1 Other 

Total Marketable Gas ds 424 


$ CUMULATIVE PRODUCTION (1000 bbl) 1956 
1060, LPG and LRG 44.604 
12 Natural Gasoline pentane and Ot 6 206 
< 107 PRODUCTION Fated 1410 
z 980 of Natural Gasolines 
G 
CUMULATIVE DEMAND (1000 bb!) 
al LPG and LAG ’ 
9060 Natu Gat ne lsopentane ind Othe 
a Total Marketable Gas Liquids 
1955 of 
a? 
nae Moy Apr 
180, 1956 1956 
a STOCKS (1000 bbi, end of month) 
7% LPG and RG # 
2 700 Natural Gas ne, tsopentane 
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Appalachian .207 7.571 6.589 982 4.9 938 222 1.0 
ind.-tll.-Ky 1.449 1.44 04 3 5. 36€ 4.176 1.190 3 05: 13 083 1.€ j 
Or. Kans.-Mo 67 676 18.476 14.679 25.9 1.4 1. 10% 68 
100 18.225 16.347 1.878 2.609 2.178 43) 19.8 
2.964 4.6 79.638 71.791 B47 10.9 1 9.134 938 10.3 
Tl 6.905 6.478 42 6.6 154.704 137.276 17.428 12.7 29.610 26.543 4.067 11.6 
1.086 1.099 014 1.3 2.248 1 8 18.914 6.356 28.3 
i 
‘ 
sof Calif 102.063 104.669 2.606 2.5 28.483 31.683 4.200 10.1 130.546 136.352 >. 806 4.3 
1 37 11.267 270 4 406 0% t 1.937 11.584 } 0 
| i | 113.600 115.936 2.336 2.0 28.883 2.000 117 9.7 142.48 47.916 453 j 
May 
1955 
59 
671 
May 
1955 
me 
24.74 
10,008 
‘26 
23,7" 
Moy 
1955 
ta + /2t 4/ 426 


Do you need detailed mforma 
on a specifi Check 


through this easy-to-use index of 


literature and data heine offered 


in this advertisement 


ADSORBENT, for alkylation units, data 
and samples; Minerals & Chemicals 
Corp See advt p Phe 


AGITATORS side entering outside 
packed, bulletin, Patterson Foundry 
& Machine Co. See adv p. 216 


ALLOY corrosion resistant, avatlable 
im standard forms, samples Haynes 
Stellite Co. See adv't p. 6 ? 


ANALYSIS of light hydrocarbons, book 
let 82: Burrell Corp. See adv't. p 


AUTOCLAVE vlassed steel bulletin 
9X: Plaudler Co. See adv't p 223 


BORON TRIPLUORIDE, Catalyst, inform 
ation; Baker & Adamson Allied 
Chemical & Dye Corp, See adv't 


cover 4 


CASTABLE PLACEMENT, by extrusion 
hooklet Mexico Retractories Co 
See adv't. p. 56 


CATALYS#S, preformed, booklet; Har 
shaw Chemical Co. adv't p. | 


CLEANING COMPOUNDS for towers 
and other equipment, booklet 7629 
Oukite Products, Inc. See adv't. p 


COMPRESSORS, Centrifugal gus book 


let, Carrer Corp. See adv't. p. 76 


CORROSION INHIBITORS, propargyl al 
cohol, technical data, General Ant 
line & Film Corp. See adv't. p. 64 


Demisters, wire mesh, bulletin 1 
Chto York Co.. Inc. See adv't p. 90 


Information Offered in the Advertisements 


DRYING dehydrators 
bulletin 129: Sela Corp of Amer 


7» 


See adv't 


| OUIPMENT for gases, mole 
ular sieves, data sheets; Linde Au 
Products Co. See adv't p. 6 


kiecTRICAL SYSTEMS, for control of 


equipment bulletin GED-2244 
General Electric Co. See adv't pp 
44.45 


ENGINEERING CONSULTANTS, brochurt 
describes tacilities: C. W. Noftsinger 
Co. See advt. p. 184 


ENTRAINMENT S#PARATION wire 
mesh, bulletin 203; Scjuyler Mtg 
Corp. See advt. p. 78 


Lt HANOLAMINES information and 
samples; Olin Mathieson Chemical 


Corp. See advt p 4 


EXPANSION JoINTs, bellows catalog 
Solar Aircratt Co. See adv't Pp 170 


FitrinGs, unions, forged steel, cata 
log 56; Catawissa Valve & Fitting 
Co. See advit. p. 228 


FirrinGcs, swaged, catalog, Crawtord 
Fittings Co. See adv't. p. 213 


Pit tines, forged steel, catalogs: W-S 
Fittings Dry H. K. Porter Co 
Inc. See adv't. p. 43 


ALARM, vibration proof, cata 
log 10-A-84; Fischer & Porter Co 
See adv't. p. 215 


Fiow CoNnrROL SYSTEM, automatic 
jacketed, bulletins FI-56 & J-56 
Hetherington & Berner, Inc. See 
adv't. p. 230 


PURPURAI for solvent extraction 
bulletin 203-A, Quaker Co 
See advt 49 


FuRNACES, for ethylene production 
bulletin 129 and article reprint 


Selas ( orp of America. See advt 
73 


GiAGES AND Vatves, liquid level, data 


Jerguson Crage & Valve Co. See 


174 


steel or iron catalog Ernst 
Water Column & Gage Co. See 
rly 


GsaAS STORAGE and transportation ves 
sels. brochure: Harrisburg Steel Co 
See advt Pp 17 


CGiKATING, welded, catalog: Standard 
Steel Spring Div. See advt P 46 


Htar EXCHANGERS, scraped surface 
bulletin PE-1:; Henry Vogt Machine 
Co. See advt. 1S 


Herat EXCHANGERS, ev iporative cool 
ing. bulletin 120; Niagara Blower 
Co. See advt. p. 226 


INSTRUMENTS, control panel installa 
tions, bulletin 98268: Taylor In 


4 


trument Cos. See adv t. pp 


INSULATION, industrial, colored, fold 
er and data sheets; Benjamin Foster 
Co. See advi. p. 189 


INSULATION, pipe, molded glass fiber 
brochure, Grustin-Bacon Mig. Co 
See advt 


MATERIALS HANDLING, truck, side 
loading, bulletin 1360; Baker-Raul 
ung Co. See advt | 


METERING, proportioning and blend 
ing equipment, catalogs; Bowser 
Inc. See adv't. p. 230 


Misr ELiminators, bulletin ME-6 
Metal Textile Corp. See advt. p 


MIXERS, side and top entering eight 
catalogs; Mixing Equipment Co 
Inc. See adv't. p. 94 
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Information Offered 


Moror STARTER SOO) volt 
hooklet ( A NI 
Div.. Square D Co See advt. p 


Gas Atmospheres 
is moving fast with 
Petrochemical 
Progress 


PACKINGS semi-metall catalog 54 
U.S. Gasket Co. See adv't. p. 176 


Piet. Saran lined. tor corrosive sery 


nfiormation Dow Chemical 
Co. See Teh 


PRESSURE VESSELS fabrication of 


Pace setting 
gas generation 
systems 
boost quality, 
Safety in 
petrochemical 
production 


wavy equipment hooklet New 
port News Shipbuilding & Drydock 


built and sery 
ed. bulletin Condenser Service 


& | ner. Co In See adv t p 44 


PUMP centrifugal, induction motor 
hulletin | 20-4 bastern Industries 
Inc Scr idyv 


Pumps, vertical, bottom dismantling 
bulletin 109: Bingham Pump Co 


Ser idvt ) 


STEAM TRAPS \ 


on Co. See 


Ander 


bulletin 


dy t | 


TRAPS, booklet and magazine 
Armstrong Mia hime Wi See 


STEAM TRAPS, impulse type, bulletin 
Yarnall Waring Co See dv t 


Gas Atmospheres Hi-Purity Nitrogen 


erators are available in capacities from 


SCFH to 40,000 SCFH 


Steet Pratt illo technical data 
Lukens Steel Co. See adv't | »4y 


Tutt MAINTENANCE equipment ul 


bulletin 


equipment if 
edeke Co. Sec 


Ga At pheres Inert Gas Generators are 


ailable in single unit capacitic from 2 


SCFH to 150,000 SCFH 


No other generator manufacturer surpasses the ibility and 
experience of Gas Atmospheres in producing complete systems for 
petrochemical processing. Gas Atmospheres Hi-Purity Nitrogen 


and Inert Systems are being used by most 


eading petrochemical 
processors for blanketing, purging or packaging such products a 
acetone methanol formaldehyde acetaldehyde butadiene svn 
thetic fibers, et 


gas ine 


VALVE wedgr tulog: Hamer equipment for producing industrial goses 
2001) WEST LAKE ROAD CLEVELAND 16 OHIO 
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ADVERTISERS’ INDEX 


ANY PRODUCT ‘ 


Au Preheater Corp. (G4) Linde Au Products Co 


OR SERVICE Air Products, Inc. (D-7) Div. UCC (H-2) 


Airetool Mig. Co. (M-2) Lukens Steel Co. (P-2) 


oy Steel Products Co., Inc, 
IN THIS ud Co , Lumn (A 


Refinery Chemicals Dept. (C-1) 


Manning, Maxwell & Moore, Inc. (G-7) 
ISSUE SEE American Floor Surfacing Mach Mason-Nellen (£4) 
Co. Maywood Chemical Works (0-6) 
INSTRUCTIONS Ameri ag (C-3) McKee Co., Arthur G. (B-1) 
5) Metal Textile Corp. (N-5) 
nnn - Mexico Refractories Co. (B-4) 
BELOW Armstrong Machine Works (H-S) Minerals & Chemicals Corp. (N-3) 
“ Mixing Epuipment Co. (H-9) 
Babcock & Wilcox Co Monsanto Chemical Co. (K-9) 
lubular Products Div N 
Babcock & Wilcox Co National Airoil Burner Co. (L-4) 
Boiler Div. (F-3) 66-67 National Aluminate Corp. (A-9) 
Baker Raulang Co. (B9%) 28 Newport News Shipbuilding & 
Baker & Adamson Chemicals Drydock Co. (H-8) 
Allied Chem. & Dye Corp. (P-3) Cover 3 agara Blower Co. (N-4) 
Betz, W.H. & L. D. (C-4) cholson & Co., W. H. (M-8) 
Bingham Pump Co. (E-7) 60-61 ogen Div 
Howser, Inc. (N-9) Allied Chem. & Dye Corp. (3-1) 
wa Bridgeport Brass Co. (G-S) 1" Notsinger Co., ¢ W. (K-4) 
Brown Fintube » (§-7) Norton Co. (D-6) 
Burrell Corp 0 
Each advertiser listed ‘ Oakite Products, Inc. ¢N-2) 


in this index has been irlisle Chemical Works (B-4) Olin- Mathieson orp. (F9) 
wrier Corp. (G-2) Oronite Chemical Co. (3-4) 
assigned a code letter Ca. Owens-Corning Fiberglas Corp. (1-8) 


ataw ilve ¢ bittinges Co 

r the reader tawissa Val KX 

fo use by e e hicago Bridge & tron Cx ye Patterson Foundry & Mach. C« (M-4) 

in securing additional hice Service Oil Co. (D- Penberthy Mfg. Co. (0-3) 

ondenser ervice & ny Petreco (B-S) 

information about ad- cooper Alloy Co. 
oom esse Corp. (8-7 4 

vertised products, or Co. (Neb) 

services which interest rawford Fitting Co. (M-1) Powell Co yer (O-8) 

Procon, Inc. (M-@) 

him. This code letter D = P 

Dow Chemical Co. (O-1) ’ 2 

appears in paranthe- Dowell, Inc, 5 Quaker Oats Co. 

DuPont de Nemours & Co., Inc. (E-S) 57-5 K 


Development Co 


ses following the ad- DuPont de Nemours & Co., Inc. (1-2) 19 


vertiser's name. Rhodia, Inc., Alamask Div. (1-3) 
Lastern Industries, Inc. (M-5) 218 Ridge lool Co. (B-2) 

E. C. & M. Div., Square D Co, (M9) 222 Rockwell-Nordstrom Valves (C-9) 
Co. (D-1) 4) Ss 

Prost Water Column & Gage Co. (1-7) 200 Schuyler Mfg. Corp. (G-4) 

bthy! Corp. €A-3) Scovill Mig. Co. (K-3) 


Retinery Engimeermeg 


i Selas Corp. of America (F-8) 
Shell Oil Co. (O-S) 

Falcon Alarm Co., In “) Solar Aircraft Co. (3-3) 

lischer & Porter Co. (M-3) ‘ Standard Steel Spring Div. (0-7) 

Foster Co., Benjamin (K-8) Stauffer Chemical Co. (F-4) 

Foster Wheeler Corp. (F-2) 


oxboro 
Circle the code letter Foshoro Co. (5-3) Taylor Instrument Cos. (E-2) 


Tennessee Corp. (M-7) 

on the ‘Advertised Ges Atmospheres, (14) Tretolite (G-9) 

r i oe Amerman Trans Corp 
P oduct nqu ry card Plate & Welding Div. (A-4) S Gasket-Belmoni racking (3-8) 
(on the page opposite) Gent. American Trans. Corp Steel Corp. (E-1) 
lerm ils Div ‘ 
which corresponds to Film Corp. S. Stoneware Co. (D-9) 


niversal Oil Products Co. (C-2) 
that assigned the ad- niversal Oil Products Co 
vertiser about whose Graver Tank & Mig. Co. (A-8) Products Dept. (D-4) 
Gustin-Bacon Mfg. Co. (C-8) 
product you want fur- Vogt Machine Co., Henry (G-1) 


Vulcan-Cincinnati, Inc. (B-3) 
ther information. Hamer Valves, Inc. (K-6) w 


sburg el Co 
Harrisburg Steel (3-9) Warren Petroleum Corp. ¢#-7) ! 


Harshaw Chemical Co. (A-2) . 
Haynes-Stellite Co., Div. UCC (E-8) Washington Aluminum Co., Inc. (8-6) 200 


Fill in your name, title, Hercules Powder Co. (A) Westvaco Mineral Prods. Div. (H-3). . 8 


Hetherington & Berner, Inc. Wiedeke Co., Gustav (0-9) 
company and mailing Houdry Process Corp. (29) Fittings Dis 


‘ H. K. Porter Co., Inc. (D-3) 
address and mail the Hudson Engineering Corp. (A-1) Cover Wolverine Tube 


i Div. Calumet & Hecla, Inc. (H-7) 
card RO postage is International Nickel Co. (N-7) Worthington Corp 
required. F Wyatt Metal & Boiler Works (P-4) ¢ 

Jerguson Gage A Valve Co. (3-4) Yarnall-Waring Co. (F-6) 


lohns-Manville Corp. (C-@) 
The Petroleum Proc- York Co., Inc., H. 


essing Reader Service Kellogg Co. M. W. (C-7) CLASSIFIED ADVERTISING 
Kowht, Maurice S. (K-7) J. Eberle, Business Mgr. 
Department will give Koch Engineering Co. (G-3) 77 EMPLOYMENT OPPORTUNITIES 


your inquiries prompt This index is published as & convenience Every care is taken te make it accurete 
but PETROLEUM PROCESSING assumes neo responsibility fer errers or emissions 
and efficient handling. 
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Are You Up-to-Date on 
What's New? 


vet the latest details on the newest in 


-quipment and materials 
® Services 


¢ Helpful literature 


Read the reviews in the What's New section on the 
following pages, pick out the items that interest you 
then circle the corresponding number in Area ‘A’ 
on the Reader Service Card. 


() More on Advertised 
Products 


do you want to know more about products o1 
issue Of PETROLEUM PrRo- 
CESSING, or get copies of the literature offered in the 
ads’ Refer to the Advertisers’ Index on the pre 
ceding page for key Area ‘*B’’ 
on the Reader Service Card. 


services advertised in this 


numbers to circle in 


Special Reprints Available 


do you need reprints of PETROLEUM PROCESSING 
special report artcl or Data Sheets? If O, SCC 
the other side of th heet for order numbers and 
prices, then use Area ‘'C’’ on the Reader Service 
Card to order them, We'll | u later 


Are You a ‘‘Pass-on”’ 
Reader? 


Pro 
ESSING pI pt very mth at low rat Just chech 
our he Reader Service 
iting 


tart v 


READER SERVICE CARD 


WHAT'S NEW ITEMS proper umber 

} 4 5 6 2 4 7 
28 j 1k 6 4 
4 4 4 «64 “a 4” ‘4 5 4 60 
t 64 6 74 4 § 
aa a 4 9 94 5 96 OF 99 100 

© ADVERTISED PRODUCTS on pove 
t El 6! 4 i Mi Pi Qi ! vi Vi 
aa 64 4 ‘ 4 46414 m4 4 14 U4 V4 
A b t “ PS 5 wus 
ay 8 7 mM? OF uy 


REPRINTS AVAILABLE sco jisning on next pove 


RA OR R24 827 RIO RIM RAD RAS RAB 


RENEWAL SUBSCRIPTION 
1 year—$2.00 | } 
2 years—$3.00 | 


© NEW OR 


New | | 
Renewal | | 


3 years—$4.00 | | 


For Issue of September, 1956 (Good until December 15, 1956) 


Nome (please print) _ 
Position 
Company 


Business Address 


City Zone State 
3 
Za * 
2 
> 
3 z 
=x 
‘ a 
a 
| 
| > 


330 WEST 42nd STREET 


4c-POSTAGE WILL 


BUSINESS REPLY CARD 


PETROLEUM PROCESSING 


| 
— 
| 
q 
\ 
pie 


N_Y 


New Yort 


otes 


PETROLEUM PROCESSING 
Reprints 


NEW YORK 36, N.Y. 


Use Reader Service Card Area “C” to order wanted 
items. We'll fill the order and send you a bill 


4c-POSTAGE WILL BE PAID BY 
330 WEST 42nd STREET 


@ How Computers Can Help You—-in tower cost, dis- 
tillation, absorber and gasoline plant problems. Valu 
able training and information booklet. 12 pages—-$0.25 


Circle R23 


No Postoce Necessory 


BUSINESS REPLY CARD 


PETROLEUM PROCESSING 


| 


Controlling Evaporation Losses——Special Keport on 
causes and elimination. 24 pages—-$0.75: Circle R20 


@ Optimum Bubble-Cap Tray Design——for process de- 
sign of bubble-cap trays. 56 pages——$1.50: Circle R15 


@ Chemical Treating of Petroleum Fuels—-to remove 
and/or convert impurities. 24-pages—-$0.75: Circle R12 
@ The Heat Exchanger —Special Report on design, costs 
’ ‘ . ‘ ‘le 
A) WHAT s NEW ITEMS Circle proper number and types 32 pages $1.00: Circle RB 
M _Vaporization Equilibrium Constant and Activity Co- 
4 52 $4 efficient Charts. 48-pages—-$1.50: Circle R1 
90 @ Catalytic Reforming Survey Special Report on in- 


stallations and processes. 48-pages—-$0.75: Circle R3 
ADVERTISED PRODUCTS See index two pages back 


ost om ow @ Clip*n-File Sheets— $0.20 each, any 6 for $1.00 
02 €2 #2 62 WW? 12 m2 N2 «02 Q2 u2 Process Data Sheets (PDS’s) are 3-page fold-outs. En- 
63 63 43 M3 03 u3 gineering Data Sheets (EDS’s) are 2 pages on special 
64 MA 04 u4 heavy paper for repeated handling and reference. 
ES 6S HS mS LS MS NS OS PS QS us 
(6 66 M6 NG 06 06 PDS No. 1, Ethylene Oxide Circle R4 
(6 08 PB us PDS No. 3, L’Azote Ammonia Circle R6 
oo oy OF PDS No. 4, Ethylene-Kellogg Circle RY 
PDS No. 5, Fluid Coking Circle R10 
i.) REPRINTS AVAILABLE ... listing PDS No. 6, Urea Synthesis—Chemico Circle R16 
85 RI) RIA R20 R26 RBS Circle R18 
; Circle R21 
NEW OR RENEWAL SUBSCRIPTION PDS No. 9, Process Reference List—1947 Circle R24 
year—$2.00 3 years—$4.00 PDS No. 10, Synthetic Ammonia-Kellogg ircle R26 
enewal | | 2 years—$3.00 | | 
EDS No. |, Pressure Fundamentals Circle R7 
EDS No. 2, Temperature Fundamentals Circle R11 
EDS No. 3, Fluid Flow Fundamentals Circle R13 
For Issue of September, 1956 (Good until December 15, 1956) EDS No. 4, Flow Restrictions in Pipe Circle R14 
Name (please print) EDS No. 5, Tank Capacities Circle R17 
EDS No. 6, Heat—and its Transfer ( 
EDS No. 7, Vapor Pressure Circle R22 
Company EDS No. 8. Distillation Fundamentals Circle R25 
EDS No. 9, Heat—Fuel Comparison Circle R27 


ircle R19 
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WHAT'S NEW... 


All Aluminum Barrel Truck 


has two wheel brakes which can be 
operated like an English bike 

With a tubular frame of heavy 

aluminum pipe (for non-sparking), this 


easily handled barrel cart has a guaran 
teed loud capacity of L000 Ib. The 


Wheels are equipped with ball bearings 


and available with solid or pneumatic 
tires. Short handles with rubber grips 
ullow easy turning inside truck or car 
bodies during loading. [he truck itself 
iS light enough to be lifted by an oper 
ator. Valley Craft Products, Inc., Lake 
City, Minn 
Circle No. 2 on Reply Card 


Aluminized Fabric 


Protects Worker From Intense Heat 


An emergency suit for repairs, fire from aluminum-coated light asbesto 


fighting or specific hot jobs was re (1.2-lb herringbone Lnderwriter’s 


cently demonstrated in a 1,200 F tur grade), aluminum-coated cotton duck 


nace to show its ability to reflect heat and aluminum-coated glass fiber 


Mechanical Packing 


for of glass and Teflon is highly res 


mia 
[To dramatize the intense heat from terial backed by a layer of rubber 


which he was protected, an engineer fire fighting istant to corrosion and moderately 


wearing an  aluminum-coated — suit [he new tabric has been evaluated 


high rip rature 


a walked into the oven carrying wood in more than 2,000 garments in indus Constructed of pure Teflon fibers 
} which burst into flames while he was trial plants during the past year, and over a core of glass fibers, and then 
? holding it has been used in emergency action for impregnated with Teflon, the packing 
[he high-temperature suit ts made fire-fighting and critical repairs of hot » soft and phable for use on centrifu 
of a fiber-glass material coated with equipment. Twelve manufacturers of gal as well as reciprocating and static 
aluminum and backed up with fiber industrial clothing are now offering ipplications. It resists the corrosive 
, e glass quilting. Nine-tenths ot the heat many articles of clothing made from icthion of sulfuric and nitric acids 
is reflected away by the aluminum this fabric. The aluminizing process i sodium hydroxide, aqua regia and 
coating and the little heat that gets done by Minnesota Mining and Man- practically all solvents. Abbot & Bid- 
through 1s dissipated by the layer of  ufacturing Co., 900 Fauquier St, St dle, 2417 Federal St., Philadelphia 
glass fiber quilting Paul 6, Minn 46, Pa 
Other similar garments are produced Circle No. 1 on Reply Card Circle No. 3 on Reply Card 
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What's New! 


Portable Water Cooler 


Conserves Water In Critical Areas 


A portable water-cooling tower may 
be the answer to industrial situations 
where limited cooling-water supplies 
have hampered production. Although 
developed for use with portable oxy- 
gen-generating plants in remote loca- 
tions, this trailer-transported cooling 
unit can be used in other water-starved 
areas 

It is a complete package on wheels 
Compact and lightweight, the cooling 
unit is equipped with all necessary 
accessories such aS pumps, strainers, 


electrical control equipment, pressure 


gages, thermometers, and feed water 
conditioner. Design capacity is 240 
gal/min of 1I15°F water reduced to 
90°F when operating at 95°F air tem 
perature and 80°F wet bulb 

The tower pictured is made of steel 
and packed with 20-inch Fiberglas 
The entrainment separator ts a special 
copper mesh, and the four axial flow 
fans have a capacity of 11,000 cim 
each, The entire cooling unit is shipped 
as a unit. Badger Manufacturing Co., 
Cambridge, Mass 

Circle No. 4 on Reply Card 


tv 
ty 


Mobile Chromagraph 


is completely self-contained and 
occupies a floor space of 30x 26 in., 
exclusive of the carrier gas tank 
Ihe Model LILLIA Chromagraph 
embodies the best features of the many 
apparatuses evolved in several years of 
research in this field at Shell Develop 
ment Co. in Emeryville, Caltornia 
Separation of isomers is readily han 
dled at temperatures down to zero “¢ 
with a self-contained refrigerating unit 
Materials boiling at temperatures ap 
proaching 400°C can be analyzed at 
operating temperatures of 250°C and 
higher. The instrument has been suc 
cessfully applied to the analysis of full- 
range cracked gas, other saturated or 
aromatic Compounds, oxygenated and 
halogenated compounds, various alco 
hols and aldehydes, light aliphatic 
acids and esters, and other compounds 
Plug-in panels are used, each of 
which ts complete with column and 
detector. Any column size up to 50 ft 
of ‘* in. diameter tubing can be ac- 


commodated. Carrier gas pressure 1s 


adjustable from 0-30 psig with self- 


contained regulator and pressure 
gage 

A special electronic strip chart rec- 
order of | mv sensitivity and 2-second 
pen speed is provided An accurate ball 
and disc integrator draws pips easy to 
count on the right margin of the chart 
Hallikainen Instruments, | 34! Seventh 
St.. Berkeley 10, Calif 


Circle No. § on Reply Card 


Quick Coupling 


uses Teflon nipple and seals and 
permits a quick coupling attachment 
for acids, alkali, solvents and high- 
pressure steam 
Known as the “HK 
will function through a temperature 
range of 100° to SO0O°R, and it 


coupling, it 


may be subject to extreme tempera 
tures for short periods. Manufactured 
from solid bar stock, it can be fur 
nished in 303 and 316 stainless steels, 
brass, aluminum, special carbon steel 
or other machineable material 

Ihe coupling ts available with of 
without automatic shut-off valves in 
corporated in either or both ends. This 
valve arrangement will shut off the 
valved end of the line immediately 
when the disconnection is made. The 
valve opens automatically when the 
coupling is connected. Sizes are avail 
able from through 3-in. 1.D., with 
iny type of end connection which ts 
desired. Snap-Tite, Inc., Union City 
Pa 

Circle No. 6 on Reply Card 
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What's New! 


Unique Point Indicator 


Reduces Computing and Layout Time 


Called the Miracle Point Indicator 
this instrument is a combination angle 
and le veling 


finding, center-locating 


device tor shop and field use. It con 
sists of a mercury-balanced level and a 
dial 
mounted on a magnetized V 

Iwo Alnico-\ 
hold the 


metallic objec 1s 


degree-calibrated enclosed and 
base 
magnets in the base 


indicator in contact with 
such as pipes or con 
the 


worker's hands free to adjust the work 


duits to be joined and leaves 


lo find the center 
the 


to the correct angle 


of a round object indicator 1s 


placed astride it and turned until the 
dial Ihe 
then indicates the exact center 

Similarly 
any 


reads base junction 
points can be located at 
worked 
without measuring, computing or scrib 
Ihe the 
object and turned until the dial reads 
the Ihe 
then correct point 


angle on material to be 


ing indicator 1s placed on 


desired angle center punch 


indicates the loca 


Accuracy 1s within 3 minutes of 
a degree. Racine Instrument Co., 500 
College Ave., Racine, Wis 


Circle No. 7 on Reply Card 


tion 


Nylon Tubing 


now available in sizes up to | 
O.D 
resists attack by many chemicals 
Made 
66-nylon 


will not soften up to 
from two types of 

the new 
ketones 


and caprolactam 


pipe 1s resistant to este! 


common solvents and weak aci 


is not resistant to phenol, formic acid 


PETROLEUM PROCESSING, September 


1956 


and concentrated mineral acids. Petro 
leum oils and greases at temperature 
as high as 300 F have Iitle effect on 
the tubing 

Since nylon has a rather sharp melt 
gradual soft 
it loses little 
clevated 


il ible 
OD 


ing point, rather than a 


ening temperature range 
of ius desirable properti al 
Nylon tubing 


from to | in 


temperatures 
in a range 


(lo obtain more data on ad\ 


ertised 


CRAWFORD FITTING CO. 


Replacement 
Human Hands 


FOR MEN. WHO 
IGNORE SAFETY 
REGULATIONS! 


We think it 
smarter 


Observe all 
safety rules 
and use 


to play safe. 


FITTING 


GET ALL THE FACTS: Write for the 
Swagelok catalog. Address Dept. D9 


864 cast 140th STREET 
«CLEVELAND 10, OHIO 


product 


SALE! 
| 
al | 


What's New! 


Wall thicknesses vary from 0.025- to 
.125-in. It is easily assembled with 
commercial fittings. Danielson Manu- 
facturing Co., Danielson, Conn 

Circle No. 8 on Reply Card 


Gas Analyzer 


measures many process stream 
gases such as carbon dioxide, hydro 


gen, ammonia and others. Analysis 1s 


by thermal conductivity 
The instrument is available with 


single or multiple range. plus a choice 


of three outputs for using a recorder 


or indicator. It is also available with an 


auxiliary amplifier for current output 


or with air output through an electro 


pneumatic transducer 
Ihe Moled 7C Analyzer has the 
operating controls and indicating me- 


f ter conveniently located on the case 
AIRE OO! panel Explosion resistant condulet 
£ mounting is available. Arnold O. Beck- 
LO20 Mission § 
air-driven internal i/ fission t South 
asaaena a 
tube cutter y Circle No. 9 on Reply Card 


AIRETOOL’S new, lightweight, portable pans cutter removes dam- 
aged or leaky heat exchanger and condenser tubes faster and more 
economically than ever before. Self-centering, double-action, hard- 
ened steel tool bits cut nonferrous and steel tubes %" to 1” in diame- 
ter, through tube sheets 1” to 4” thick. Operator governs rate of 
cut through positive feed control, eliminating gouging or burning 
and increasing life of tool bits. The new single-stage air-driven 
motor, designed and precision built by AJRETOOL, is powerful and 
easy to use. Available in speeds of 200, 265, 335 and 625 r.p.m 
AIRETOOL’S new tube cutter is also available with electric driven 
motor for use where air supply is not available, and in a push-type 
design which can be adapted for use with your own electric or air 
motors. AIRETOOL Internal Tube Cutters are an economical ne- 
cessity, invaluable for tube maintenance programs. 


: 
Al R E T 4) a I Corrosion Tester 
++ measures rate of corrosion of lig 


MANUFACTURING COMPANY uids and gases on all types of metals 


/ Send for Bulle- 


tin #59, illustrat- 
ing the complete 
new line of AIRE- 


expanders, 7] sible to predict corrosion that may 
cessory and BRANCH OFFICES. New require five or ten years under actual 

specialty tools York, Chicago, Tulsa, Phil conditions 
= Basically the instrument is a sensi 


tive Wheatstone bridge circuit. Probes 


REPRESENTATIVES in principal cities of U.S.A., Conede, Mexico, South Americe, England, Europe, Puerte Rice, Italy, Jopen 
Howell, EUROPEAN PLANT: Vieordingen, The Metheriond | have one protected corrosion strip and 
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one exposed strip. Automatic temper 
ature Compensation is obtained from 
the protected strip. The corrosion on 
the unprotected strip is indicated di 
rectly on the meter in micro inches 


The probes are designed for either 
high or low temperatures testing, lab 
or field, or short or long test periods 

All controls are housed in a steel 


case, fully enclosed from corrosive 


atmospheres. Standard models are roof 


wired for 115 volts, 60 cvcles ac. but 


my be obtained with a de converter 
for field work. Labline, Inc., 3070-82 FLOW 
W. Grand Ave., Chicago 22, II 

Circle No. 10 on Reply Card L A RIM 


At last a low cost flow alarm 
immune to vibration. For 
linear scale flowmeters and 


Self-Reading Tape Rule 


shows complete measurements to 
fraction of an inch on a vernier dial 
A self contained serrated wheel can be . 
Ratolarm with cover on contacts are hermetically 

used as a scriber to mark a dimension ‘ 
after it is made sealed in glass ( ontact « los 
The triple coated white-face tape 
extends to 78-in. and ts counter bal 


liquid level applications 


Snap-action electrical 


ure can be made only by pas 


sage of the magnetic float 
anced with an inner spring for smooth 


extension rod. False alarms 
are climinated. 


return to the case. Built in pads clean 


and oil the tape each time it is used 
Moveable end-clip on the tape com 
pensates for “hook” or “butt” measure 


Considey these advantages: 


ment. Ihe case is made of die-cast 
highly polished chrome plate. Frede- 
rick Post Co. 3650 N. Avondale Ave 
Chicago 18, Ill 

Circle No. 11) on Reply Card 


@ Rugyed, vibration-proof, 
vila sealed switch 


@ High, low or double alarm, 


adjustable to any seale position 


@ Dependable, long life, low 
cost, no electronic parts 


@ xplosion-proof construction 
available 


@ Plastic enclosed plug-in relays 


for ¢a 


maintenance 


Write today for complete 
information. Ask for cata 
log 10-A-84. 


Relay sare easily replac ed 


Dock Hose 
uses aluminum reinforcement to Fp FISCHER & PORTER CO. 


reduce weight but will still handle — : : : 
pressure of 200 psi. A section of 4-in LA1086 3996 County Line Road, Hatboro, Penna. 
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SIDE-ENTERING AGITATORS 


V-BELT - GEARED - GEAR MOTOR 


Compact, simple and sturdy Patterson Side-Entering 
Agitators meet the highest standards for continuously 
dependable performance. Outside packing is replace- 
able with tank full. Short overall length. Get the facts 


—send for latest Bulletin! 2 


What's New! 


Agitator 


Top Entering * 
Mixers 


PATTERSON 
SPECIALIZED EQUIPMENT 


for the Refining and 


Grease Petrochemical Industries 
) Kettles 


The Patterson Foundry and Machine Company 
East Liverpool, Ohio, U.S.A. 


NEW YORK, BOSTON, BALTIMORE, PHILADELPHIA, PITTSBURGH, DETROIT, CINCINNATI, 
ATLANTA, CHICAGO, ST. LOUIS, HOUSTON, DENVER, LOS ANGELES, SAN FRANCISCO, 
SEATTLE 


The Patterson Foundry and Machine Company, (Canada) Limited 


Terente, Canada 
MONTREAL 


(lo obtain more data on advertised products s 


Boston Aluminum” hose weighs only 
8 Ib/ ft and has integral cast aluminum 
flanzes and aluminum nipples. The 
ouler covering is synthetic rubber 
meant to withstand tough handling 

[hree other new types of hoses for 
loading and unloading are also avail- 
able. Bull Dog 200 is a rough bore 
hose using steel wire reinforcement 
and weighing Ib/ft. It ts recom 
mended for heavy-duty unloading or 
loading using pressures up to 200 psi 
Boston 200 Lightweig'lt is a smooth 
bore hose weighing only 5.7 lb/ft for 
the 4-in. size and capable of withstand- 
ing 200 psi. A still lighter hose for 
moderate unloading duty ts the Boston 

100 Lightweight, a smooth bore hose 
weighing only 4.2 lb/ft. All hoses are 
available in sizes from 4 in. to 12 in 
inside diameter. Boston Woven Hose 
& Rubber Co., P.O. Box 1071, Boston 
3, Mass 

Circle No. 12 on Reply Card 


Ventilated Safety Suit 


permits working in 175°F condi 
tions for as long as 100 minutes. Nor- 
mally 150°F is top exposure—and 
then for shorter working periods of 
about 20 minutes 
fhe ventilated clothing consists of a 
pair of coveralls made from flame 
resistant cotton, Dynel or other fabric 
At the back of the coveralls ts a re- 
movable air manifold from which air 
is distributed through flat, flexible 
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PETROLEUM PROCESSING 
CAN BECOME AN ATTRACTIVE 
PERMANENT PART OF YOUR 
BUSINESS OR HOME LIBRARY 


These Je 
keep 
Guard a ainst 
Each Jesse 
Proce 


No irritating wires to handle—Allow 


3e Jones files, e pecially designed for Petroleum Processing 


order|' readily acce ible for 


your copie future 


reference 
soiling, tearin or misplacement of copie 


Jone file will keep one il Petroleum 


of 


ing in perfect conditior 


any copy to be removed 
These durable files (w upport 150 lbs) come in a rich 
and black Kivar cover, Looks and feels like leather and ji 
The 16-carat gold lettering make 
costly bindings 


orange 
washable 


it a fit companion for the most 


Reasonabl' priced, too. Only $2.50 each, 3 for $7.00 
POSTPAID Add $] 0) po ta for order, out US 
hacl 


hipment of these attractive files 


6 for $13.00. 
Satisfaction 


unconditionally guaranteed or your money 


For prompt * coupon below 


PETROLEUM PROCESSING 


September 


/ re ~ ' j IN G 
= 
| 
Jesse Jone Be x Corporation, Dept — 
4 Ple; end me, postpaid Petroleum Processing fil 
| encloss Bill Me 
| Name | 
| Addre 
|. City tate | 
1956 (lo Ohtain more data on advertised product pare 208) 17 


successful 
installations 


EASTERN D-11 CENTRIFUGAL PUMP 


Why is the D-11 so successful among original equipment manufac- 
turers? Size and weight make it ideal. The D-11 is the smallest, close- 
coupled, single-stage centrifugal pump available with an induction 
type motor. Eighteen pounds of compact design (9%” x 4%”) make 
it excel in industrial and process equipment, as well as laboratory 
service, and pilot plant operations. 


SPECIAL METALS 


A full selection of metals make the D-11 and other Eastern Centrif- 
ugal Pumps versatile performers. Available in 18-8 Type 303 and 
Type 316 Stainless Steel, Monel, Hastelloy “C”, Cast Iron and Bronze, 
Eastern Pumps range from “sth to % H.P. with capacities up to 70 
G.P.M., pressures to 65 P.S.1. 


For complete specifications on all Eastern 
Centrifugal Pumps, request Bulletin ]20-F 


INDUSTRIES, INC. 


100 Skiff St., Hamden 14, Conn. 
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tubes. Air at 90 to 110 psig is supplied 
to a %4-in. hose; flow is 200 to 250 
cfm. By increasing the o.d. of the tube 
and hose connector leading to the 
aluminum manifold, the rate of flow 
can be changed to maintain comfort- 
able working conditions 

A D-ring located between the shoul- 
ders of the coveralls for attaching a 
life line capable of pulling 400 Ib. A 
safety helmet and hood are available 
for use with the ventilated suit, with 
air flow at the neckline regulated for 
circulating air under the hood. Union 
Industrial Equipment Corp., 175 Main 
St.. White Plains, N. Y 

Circ le No 13 on Re ply ( ard 
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Temperature Controller 


uses interchangeable elements for 
tailor-made application, and offers six 
temperature ranges 1SOto + 200°F, 
50 to 400°F, 50 to 700° F, 100 to 
100°C, O to 200°C, and 25 to 
375°C 
The controller has two control 
switches, each with a setpoint indica- 
tor, to actuate two separate circuits at 
the preset temperatures. [his permits 
controlling at one temperature and 
actuating alarms, auxiliary heating or 
cooling at a second temperature 
The bulbs of the controller are of 
stainless steel with thin walls for maxi- 
mum response speed. The capillary 
tubing is of stainless steel or nickel 
plated copper. A swivel-mounted as 
sembly prevents breakage of the bulb- 
and-capillary by accidental twisting 
Bulb temperature is indicated by a 
pointer traversing the lower half of the 
dial face and permits visual compari- 
son with the control setting pointer on 
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This fine plant overseas is just one example 
of Procon’s continually growing accomplish 
ments in petrochemical construction. Like all 
our projects, 1t was completed on schedule 
and up to every specification. 


Procon’s world-wide construction organi- 
zation provides a complete service, including 
new plant construction, additional process 


facilities, expansion or modernization, to the PRO CON 
petrochemical, chemical and oil refining ncoporaled 
industries. Our services are available to you, 


111] MT PROSPECT ROAD. DES PLAINES. ILLINOIS. U.G.A 


any time, anywhere. PROCON (CANADA) LIMITED, 


PROCON (GREAT BRITAIN) LiMiTED 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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the upper half of the same dial. Ac- 
curacy is within * 2° under optimum 
conditions. Fenwal Incorporated, Ash- 
land, Mass 


Circle No. 14 on Reply Card 
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A SUPERIOR SWEETENING RE 
AGEN 
IN PETROLEUM REFINING 


We are in a position to supply your 


on annual, semi-annual or 
monthly contract basis—also smaller 
quantities in drop shipment lots. 


needs 


~s 


Air Conditioner 


for hazardous areas is explosion 
resistant, suitable for installation in all 
Class |, Group D areas 
Ihe conditioners use Worthington 
hermetic compressors, condensers and 
coils. Each individual electrical com- 
ponent is approved and bears the 
Underwriters’ label, except the motor. 
Other Tennessee Ihe motor is hermetic and under posi- 
Lower Moisture Corporation products: tive gas pressure. Its leads are in- 
CHECK THESE Uniform Particte Size Ferric Sulfate spected and approved. Fans are non- 


Uniformi ; 
FEATURES Availability (Ferri-Floc), sparking with static conducting belts 


For Copper Sulfate Ihe units are available in 3-, 5'4-, 
1. Quality Improve and and 7!'2-ton sizes. Conditioned Air, 


2. Cost Reduction Sulfur Dioxide Inc., Charleston, West Virginia 
For samples make f Circle No. 15 on Reply Card 
request on your company letter 


97-629 Grant Building, tients, Ge. 


head. 


YOUR ORGANIZATION 


Is it complete? 
Are you expanding it? 
Making Replacements? 


Naturally, you are anxious to secure the most suitable man or men available. You 

want men with the special training that will make them an asset to your organiza- 
tion, You can contact such men through an advertisement in the Classified Section Ceramic Fiber Blanket 

of Petroleum Processing. For information write: resists temperatures up to 2,300°R 

PETROLEUM PROCESSING and is useful for insulating diesel ex- 

haust, gas turbines, furnace ducts and 


330 West 42nd Street New York 36, New York high-pressure steam lines 


Made of extremely fine, closely in- 
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STEAM TRAP 


Model N-125 available through 
your local distributor, as well as 


your Nicholson representative. 


ow you can have all of the operating advantages of Nicholson 
design simplicity and rugged construction in the new, competitively priced 


Model N-125 steam trap for lower capacity applications 


Like other traps in the Nicholson line ... it combines a unique thermostatic 
bellows, large orifice, and fast, intermittent valve action to avsure effective 
and economical discharge of condensate and air from steam lines and 
equipment. 

The Model N-125 has a maximum discharge capacity of up to 800 Ibs. of 
condensate per hour at pressures up to 125 Ibs. [t operates on a temperature 
differential of only a very few degrees. Its tight, positive shut-off avoids 


dribbling, leaking, wasting steam 


NICHOLSON 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 GREGON STREET, WILKES-BARRE, PA + SALES AND ENGINEERING OFFICES IN GO PRINCIPAL CITIES 
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These EC&M Div. 1 combination Starters 
for Class I, Group D locations give refin- 
ery engineers and construction and design 
companies top value. They require less 
floor space . .. line, motor and control 
leads are brought to conduit connection 
box for quick installation ... and high 
interrupting capacity is inherent . 

50,000 KVA,and no fuses required. 


Oil disconnect switch (on top) may be 
locked open or closed ... view windows 
on both sides show switch contacts. Rear 
oil-tank has potential transformer for 
220-volt push button circuit. Type ZHS 
(50,000 KVA) Magnetic Contactor may 
be raised above oil for inspection without 
disconnecting any bolts or leads. 


Before buying, investigate EC&M Com- 
bination Starters .. . they provide 
economy in installation, operation and 
maintenance .. . and they're complete in 
every respect. 


Write for descriptive Booklet 1062-VIII 


50,000 KVA 
INTERRUPTING CAPACITY 


2200-5000 VOLT 
C&M Motor Starters 


ADVANTAGES of this Battery 
of ECAM Starters in a refinery. 
. Combination onan with 

d Oil Di ' 


2. All internal wiring complete 
. « « leads brought to conduit 
box for easy connection to 
power and motor leads 

3. Heavy duty contactor has 
alley contacts 

4. Slender design reduces floor 
space 

5. Thermal-Magnetic Overload 
Relays give accurate motor pro- 
tection . . . trip instantly on 
faults 

6. Simple 3-wire time-delay 
UVP push bution circuit 


SQUARE J) COMPANY 


EC&M DIVISION « CLEVELAND 28, OHIO 
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tertwining fibers of aluminum silicate, 
the Fiberfrax blanket keeps its form 
and properties despite high tempera- 
tures. Insulating values are tabulated 
as 
Btu (hr) (sq ft) 
Mean Temp. in.) 
600 0.50 
1000 86 
1400 1.29 
1800 1.80 
2000 2.10 
Density of the blanket is assumed at 
5 Ib/cu ft 
Because of its high chemical stabil- 
ity, Fiberfrax may also be used as in- 
sulation lining in refractory furnaces 
without harm from the furnace atmo- 
sphere. It is available in 25 ft, '2-in 
thick rolls. The Carborundum Co., 
Niagara Falls, N. Y 
Circle No. 16 on Reply Card 


Liquid Level Gage 


flashes a red warning light when 
level is too high or low. The scale of 
this gage, designed primarily for re 
mote reading of boiler water level, 
otherwise is illuminated by two 15 
watt bulbs and readable from any 
point where it can be seen 
The convex face of the Truscale 
gauge has scale markings directly on 
its face. When the level reaches the 
alarm points the entire scale is brightly 
lit by a large red flashing bulb, which 
continues to flash until the dangerous 
condition is corrected 
Instant reading of liquid levels of 
tanks or boilers is possible to an ac- 
curacy of 42% of scale reading. The 
Truscale gage may be equipped with 
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Published by The Pfaudler Co., Rochester, N.Y., U.S.A. 


Corrosioneerin 


Quick facts about the services and equipment available to help you 


A new ¢lassed steel 
autoclave 
Handles reactions up to 750 psi 


Your experiments with reactions in- 
volving high pressure and corrosive 
liquids have led to the development 
of a new, 
clave now 
Pfaudle: 
The new autoclave permits you to 
conduct internal 
pressures go as high as 750 psi with 


spec ially designed auto- 


available to you at 


reactions where 
complete safety. Glassed steel con- 
struction prevents any undesired 
catalysis in the product from oceur 
ring. And you can study the reaction 
of highly corrosive liquids with the 
knowledge that no harm will come 
to the autoclave 

Since it is constructed of glassed 
carbon steel, the new autoclave vives 
you the corrosion resistance of glass 
and the structural 
sary to withstand high pressures 
Capacities are 1, 2, and 3 gallons 

You get a wide selection of agita- 
tion from the variable-speed drive 
the two-blad« 


glassed steel, too. Provision ha 


trength nece 


impeller agitator 1s 
been 
made for a thermometer well and the 
nonmetallic 


rotary sé al 
with pneumatic lubrication 

To find out more about these new 
autoclaves, write to us and ask fo: 
Bulletin 939 


eq uippe d 


PETROLEUM PROCESSING, September 


1956 


News 


reduce corrosion and processing costs 


ANNOUNCING PFAUDLER’S 
NEW FILM-PYPE EVAPORATOR 


Now you can uncover areas of greater profit with 


Pfaudler has added an important 
new member to its growing family of 
products a wiped film evaporato! 
for vacuum distillation 

It is a new improved evaporator 
which offers low-cost development 
opportunities to many industries e.g 
chemical process food pharmaceu 
tical, plastics, petroleum 

A floating carbon blade acted upon 
by centrifugal force 
the peripheral evaporating 
to promote a very thin film and tur- 
bulence—creating higher heat trans- 
fer rates and faster evaporation 

Here are the benefits you get from 
using the Pfaudler evaporator 
1. IMPROVED HEAT TRANSFER. Very 
high heat transfer rates even for highly 
viscous products due to 
moting carbon blade 
2. SHORT CONTACT TIME_~ Ne 
ration for heat sensitive materia 


3. CONSTANT UNIFORM FILM rhe 


cleanly wipes 


surlace 


turbulence pro 


deterio 


valls are w iped by actual contact of the 
carbon blade This is the only positive 
means of inducing controlled turbulence 
and uniform film thickne Fouling and 
olids-build-up are eliminated 
4. LOW-COST PROCESS. Because of the 
hort contact time, high heat transfer rate 
ind low power consumption of this evap 
orator our operation can be more effi 
crent and costls 

SPACE SAVING An internal con 
denser is built into the till eliminating 
an external condenser and interconnect 


ing piping 

6. LOW MAINTENANCE RATE Slow 
peed wiping minimize vear. Closely ma 
chined tolerances between wall and wiper 
blades are not necessar because contact 
between the wiper and the wall is due to 
centrifugal force. Thermal! expansion dos 


not affect the operating efficiency of the 
viper blades. No foot bearing is required 
7. LOW PRESSURE DROP Pre ire 
drops between evaporator and condense 


aS low as 1/10 mm Hg at one mm Hg oper 
ating pressure 


Iwo models available 


Two Inc h Laboratory | aporator, com 
plete with rotor motor, heating mantle 
two 500-m receiver flask batch type 
feed flask, devasser, Teflon wipers, 24/40 
tandard taper joints 
For 115 volt, 1 phase, 

50-60 cycle power 
For 250 volt, 1 phase, 


50 cycle power! 


$391.00 


$397.00 

T Weiive In n Pi ot Plant Evaporator, 
stainies teel, complete with % HP 
variable-speed rotor motor, 4 sq. {t. heat 
transfer surface in jacket, 6 sq. [{t. heat 
transfer urlace in internal condenser 


vacuums to 0.1 mm or lower, tempera- 
tures up to 700 F., very high capacities 
For 220 volt, 1 phase, 60 cycle power. 


(Prices on request.) 


this simple-to-operate still 


(To obtain more data on advertised products 


Units may be coupled for fractionation 
The distributor acts to accelerate the dis 
tillate through the evaporator 
time is le 


residence 
than one second 

In many installations of both the labo 
ratory model and the Twelve Inch Pilot 
Plant unit, the versatility and high 
evaporation rate of this new evaporator 
have been proved, And it has been found 
that the quality of results from these 
small units can be dependably dupli 
cated in production size units 

It's easy to test your distilland your 
self with the laboratory model. Data you 
gather will enable you to uncover those 
areas of greater profit in your own oper 
ation. For your needs at that time 
Pfaudler offers standard jacketed units 
in 24 6 1s 
ize model 
Order the Pfaudler Two Inch Laboratory 
Evaporator nou 


and 60-inch production 


“ 


Tough Alkylation 
nit 
Yields To 
Oakite Methods 


“Problem” towers cleaned in record time 


During a recent turn-around at a large refinery a problem 


came up when the maintenance crew, working with Oakite 


materials and methods, reached the 5-tower alkylation unit. 


Until then everything had gone so smoothly that the turn- 


around was practically a spin-around 


Now the problem was: how to get rid of every trace of HF 
acid in the stripper and de-iso towers. This was necessary 


because plans called for cutting out by torch all the old 
trays in these two towers and replacing with new trays. 


It seemed too much to expect, even from 


Oakite. But here’s what happened. The 


Oakite Technical Service Representative 


recommended using Oakite Compound No. 


85. This was circulated for 16 hours and 


then pressure rinsed. Result? Not a trace 


of acid in the amazingly clean towers — 


and in addition, a new record was set for 


speed in this cleaning operation. 


Maybe Oakite can help you, too, to set new 


records for efficient maintenance cleaning. 


Call your local Oakite man, or write for 
free booklet 7629. Oakite Products, Inc., 
50D Rector Street, New York 6, N. Y. 


Export Division 
Cable Address) Ookite 


“A mernoos- sunvict 


n (C )) 
SCIENCE | 


< 


Technice! Service Representatives in Principal Cities of ond Canada 
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signal horns or other lights so that the 
warning alarm is sent outside the im- 
mediate area of the gage. Jerguson 
Gage & Valve Co., 80 Fellsway, Som- 
erville 45, Mass 

Circle No. 17 on Reply Card 


Free Trade Literature 


Plastic Pipe and Fittings 


and their applications: Geon 
8700-A and 8750 is a booklet intended 
to acquaint the pipe consumer with 
the properties of this rigid polyvinyl 
chloride, and the compounds and ap 
plications of its products. Included 
are two tables which summarize physi- 
cal properties of the two compounds 
and tabulate the results of chemical 
immersion tests. B. F. Goodrich 
Chemical Co., 446 Rose Building, 
Clevedand 15, Ohio 
Circle No. 18 on Reply Card 


Nondestructive Testing 


an overall look: Seeing Isn't Al 
ways Believing is a booklet (new 
edition) that describes the use of mag- 
netic and other methods for detecting 
flaws in equipment. Methods explained 
include magnetic dusting, fluorescent 
magnetic particles, fluorescent pene- 
trants, electrostatically charged par- 
ticles, eddy currents, and ultrasonic 
waves. Magnaflux Corporation, 7300 
Lawrence Ave., Chicago 31, Ill 

Circle No. 19 on Reply Card 


Data Handling Systems 


are catalogued in Short Form 
Catalog C 703. Described are engi 
neered systems for data reduction 
logging and handling, industrial meas 
uring and recording for process con 
trol. Outlined are three new analog 
computers, plus four components for 
control systems——amplifiers, electronic 
multipliers and function generators 
Berkeley division of Beckman Instru 
ments, Inc., 2200 Wright Ave., Rich 
mond 3, Calif 

Circle No. 20 on Reply Card 


Steel Tubing Charts 


give tolerances, properties, and 
sizes for “Electrunite” mechanical tub- 
ing. 19- x 20-in wall charts, or in 
pocket-size booklets, these reference 
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PETROLEUM 


PorO 


reduce maintenance costs of Alkylation unit 


Employed in the new effluent treating technique 
developed jointly by DX-Sunray Oil Co., and 
M. W. Kellogg Co., Porocel—M & C’s versatile 
sorptive bauxite— plays an important role 
DX-Sunray’s Alkylation Unit at West Tulsa. 


Straightforward Method—Total H,SO, reactor 
effluent is handled in a simple 2-tower percolation 
system — one tower on stream while Porocel in the 


other undergoes unique in-place regeneration 


Trouble Free 
Poroce! preferentially removes more than 99°, of 


Operation Increased Capacity 


acid and esters as compared with about 65‘ 


removal obtained in conventional caustic and 


water wash systems. This virtually eliminates cor 


rosion and fouling in fractionating equipment, 


MINERALS & CHEMICALS 
CORPORATION OF AMERICA 


15 SSEX TURNPIKE MENLO PARK, W be 


PROCESSING, Se ptember (lo obtain 


CEL adsorbent heips increase capacity, 


provides sound protection maintenance 


the 


against 


troubles, and permits pushing unit to 


higher capacity 


Long Life 
Porocel charge in the West Tulsa unit has been in 


In addition to showing high cycle life, 


use for an extended period of time, and cumulative 


life is in excess of 150 barrels of throughput 


per pound 


Other 
susceptibility 


credits include: improved tetraethyl lead 
reduced H,SO, consumption; elimi 


nation of corrosion inhibitors in the recovery section 


There's always a new place for versatile, low-cost 
M & © sorptive minerals to improve the quality 
and cut the processing costs of petroleum prod 
ucts. The coupon will put us to work for you 


MINERALS & CHEMICALS CORPORATION OF AMERICA 
15 Essex Turnpike, Menlo Park, N. J 


Please send me without abligation 


More data (with samples) on Porocel in H,50, Alkylation service 


Technical opinion on applying M&C sorptive minerals as faliows 


dala on ad\ 


ertised product 


Sox 
POROCEL PRODUCTS 
company 
addretw 
A Seay eee city vate 


What's New! 


charts list the tube, wall and cut length 
tolerances for hot and cold rolled car- 
bon and stainless steel tubes. Also 
listed are chemical analyses and 
weights. The physical properties 
strength, ductility, and hardness—of 
the tubing are set forth in details as 
welded, normalized, drawn and man- 
drel drawn. Available from Steel and 
Pubes Division of Republic Steel, 224 
East 1 31st St., Cleveland 8, Ohio 
Circle No. 21 on Reply Card 


WITHOUT 
COST FOR 
COOLING 


Propeller Fans 


and their performance data: Bul- 
letin A-/09B lists sizes, speeds, and 
code rating for many types of propel- 
ler fans. Included are standard, utility, 
cool-blast, lo-noise, reversible and Bi- 
Pass duct fans, intake air units and 


unit heaters. Dimensional drawings 
and specifications are given for every 
model. Hartzell Propeller Fan Co., 
Piqua, Ohio 

Circle No. 22 on Reply Card 


Leak Detector 


locates minute leaks of almost any 
size al any pressure or vacuum range 
Bulletin 483 describes the operation of 


this mass spectrometer that functions 


ACCURATE TEMPERATURE CONTROL 
of Hydraulic Liquids PREVENTS LOSSES 


as a leak detector. Employing a radio- 
frequency principle, the detector is 
compact and will withstand rugged 
use. Beckman Division, Beckman In 
struments, Inc., Fullerton, Calit 
Circle No. 23 on Reply Card 


@ This NIAGARA AERO HEAT EXCHANGER cools the 


liquid for a large hydraulic press, preventing heat damage to the Pressure Vessel Fittings 
pump stuffing boxes. Using outdoor air as the evaporative cooling 
medium, it removes the heat at the rate of input (1,875,000 including saddles, oc te Coress, 
7 > in- 
BTU/hr.) with no cooling water consumption except a negligible yokes and bolts: Form 456-7M-CP in 
amount evaporated. cludes detailed specifications for ellip- 
Air is free and cheaper to move than water. You can save much wee rogers and = a oe 
expense in pumping, piping and power, and quickly recover the 
equipment cost from the water saving steel handhole and manhole fittings 


ranging in size from 4x 6-in. to 18x 
24-in. Materials and finish are de- 
scribed also. Lenape Hydraulic Press 


Similar Niagara machines cool water, oils, solutions, lubricants 
and coolants for many mechanical, electrical and chemical pro- 
cesses. You can cool quench baths, welding machines, plastic ing & Forging Co., Dept 43, Box 536, 
molds, furnaces, controlled atmospheres, gases, compressed air ; >. 
either for power or instruments or processes. In a closed system, West Casster, Fa 
your coolant is never contaminated. The system is simple and Cie Ne, SS on Rapy Cord 
easy to keep up; the equipment has a long, useful life. Select from 
a wide range of sizes up to 30,000,000 BTU. 


Research Laboratory 
Write for Bulletin 120 to obtain a complete description. 


and its many service facilities: 

Form 101 2M-6-56 is a 72-page bulle- 

N I A G A R A B L W t R . oO M Pp A N Yy tin describing in detail the test and 
research facilities available at the 

Dept. pp, 405 Lexington Ave. New York 17, N. Y. Electrical Testing Laboratories. The 
services of this 60-year old testing 
establishment include chemical, elec- 
trical, mechanical and physical, radi- 


Neagara District Engineers in Principal Cities of United States and Canada 
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with METEX Hi-Thruput MIST ELIMINATORS 


METEX Hi-Thruput Mist Eliminators, installed 


in process towers and vessels, effect sharp separation 
of liquids and gases. Quality and yield are increased 
Valuable liquids are knocked out and returned. Con 
tamination of subsequent processing is removed 
rurbines and compressors are protected from damag- 
ing liquids. Where build-up of coke or solids is a 
consideration, on-stream service life is increased 
three to four times. Air pollution is reduced, too 
METEX Hi-Thruput Mist Eliminators provide 
virtually 100% removal efficiency, even at extreme 
temperatures and pressures. Pressure drop is negli 
gible. Their outstanding performance is due to re- 


6-201 


“a 


5 
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positioning of the wires by the METEX patented 
Herringbone Fold an exclusive development of 
the originators of knitted wire mesh entrainment sep 
arators Impingement target area is increased and 
stagnation points reduced 

In any processing equipment or ve sels where 
liquid entrainment is a contributing factor in design 
or operation, specify METEX Hi-Thruput Mist 
Eliminators to assure greater production, improved 
quality of yield and substantially reduced operating 
and maintenance costs 

For complete information and specifications 


write today for your free copy of Bulletin No. ME-6 


Metal Textile Corp. of Canada, itd., Hemilton, Ontario © Representatives in principal cities throughout the world 


(lo obtain more data on advertised products see page 208) 


A PERFECT SEAL { 


THERE'S A CATAWISSA PERFECT SEAL 
UNION FOR EVERY USE... ALL 
TEMPERATURES, ALL PRESSURES! 


The full dependability of HOT FORGED STEEL is 
yours in a Catawissa Union (hot forged from solid 
steel bars) with several extra value features that 
ore exclusive here at the UNION SPECIALISTS! 


All Catawissa Unions are designed to give a 3-to-! 
SAFETY FACTOR 3,000.-\b. service unions are 
tested to 9,000-lbs.,, 6,000-lb. service unions 
tested to 18,000-\bs., etc 


Exclusive Ball-to-Angle seat design assures a PER- 


FECT SEAL even when the pipe is not in alignment! 


Machining operations assure a UNIFORMITY AND 
ACCURACY heretofore found only in special fit 
tings and, with rigid inspection both during and 
after machining, guarantees LEAKPROOF 
CONSTRUCTION! 


Satisfaction is guaranteed in any application— 
whether it be general low pressure service or ex- 
tremely high pressures and temperatures (for air, 


oil, gas, chemicals, hot oils, gases or steam) 


WRITE FOR CATALOG 56 


AVAILABLE FROM LEADING INDUSTRIAL SUPPLY FIRMS 


What's New 


ometry, photometry and electronic de- 
partments. Pictures and tabulations 
detail the facilities of each department 
Electrical Testing Laboratories, Inc., 
2 East End Ave., New York 21, N. Y 
Circle No. 25 on Reply Card 


“Tubeseal” Floating Roof 


its design and construction: Cata 
log-TS-56 illustrates with drawings 
and pictures this patented method of 
sealing the rim of floating roof tanks 
One section of the &-page catalog 
features a question-and-answer dis 
cussion on the design, materials, ap- 
plications and operating problems of 
this new type seal. Hammond Iron 
Works, 630 Fifth Ave., New York 
20, N. Y 

Circle No. 26 on Reply Card 


Forged Steel Fittings 


are cataloged in 28-pages: Bulle- 
tin A-3-56 contains complete dimen- 
sional, engineering and application 
data on forged screw-end and socket- 
welding fittings designed for high 
pressure service. Data ts organized 
into simplified charts for easy reter 
ence. The engineering data section 
contains information on materials se 
lection, pressure ratings, pipe thread 
and socket-welding specifications, as 
well as useful hydraulic and mathe 
matical tables. W-S Fittings Division, 
H. K. Porter Co., Inc., P.O. Box 95, 
Roselle, N. J 

Circle No. 27 on Reply Card 


Sludge Removal 


by air flotation equipment: De- 
sign Data booklet includes a 20-page 
catalog on the Gibs flotation unit plus 
a set of twelve drawings detailing 
available models. A schematic flow 
diagram and text carefully explains the 
operation of a flotation unit for re 
moving surface sludge under many 
conditions. Specifications for standard 
units are listed in detail. F. S. Gibbs, 
Inc., 2300 Washington St... Newton 
Lower Falls 62, Mass 

Circle No. 28 on Reply Card 


Plastic Products 


. made from trifluorochlorethylene 
are characterized by extreme chemical 
inertness, thermal stability, high im 


CATAWISSA VALVE & FITTINGS COMPANY 


150 MILL ST ye CATAWISSA, PENNA. 


pact and compressive strength, low 
cold flow, dimensional stability, zero 
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New tower goes to English plant. Light, efficient, all-Monel nickelcopper alloy “Turbogrid” design reduces 
both construction and operating costs of this mesityl oxide unit designed by Shell Development Company 


New, all-Monel mesityl oxide tower 
points way to lower fractionating costs 


Shell —designed Turbogrid unit is expected 


to operate at high capacity with low maintenance. 


Things are popping in bubble tower design. 


Take this all-Monel* nickel-copper alloy distillation 
tower. When all facts are in, it may prove the forerunner 
of all-Monel alloy construction for units where only car 
bon steel is used today. With this type of alloy construs 
tion, longer tower and tray life, lower maintenance, and 


greater operational versatility can be expected, 


The column (shown here on its way 
to the Stanlow Refinery of Shell Refin- 
ing and Marketing Company in Cheshire, fap 
England) separates mesityl oxide from — 
hot. acid-treated diacetone alcohol. It is ( 

55 feet high, fitted with 40 Shell Turbo- [> 
grid trays... stamped from Monel alloy 
plate. 


Slotted 


vapor-liquid interchange. There are no 


grids provide highly efficient 


dead zones, Pressure drop per tray is 
low and very high throug thput is ob 


tained. Fouling is slow. Cleaning easy 


September, 1956 


| he Monel 


simple construction (which results in low liquid hold up) 


alloy trays are amazingly light: because of 
. and because the strength and corrosion resistance of 


the alloy permit thin paupes, 


The result? Much lighter 
lower fabrication and construction costs, 


less costly structure, and 


In this instance the anticipated cost differentials justi 
fied Monel nickel- opper alloy for tower shell as well as 
trays. It is expected that actual operation will reveal 
additional savings. This would extend the use of this 
alloy to many refining and petrochemical fractionators 
where corrosion has been an ace epted trouble in the past 


If you face this situation and would like to discuss 


the possibilities with one of Inco’s Development and 


tesearch engineers, Contact... 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York », N. ¥ 


Nickel Alloys 
M 0 nl e| « « « for minimum maintenance 


(To obtain more data on advertised products see page 208) 
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TYPICAL ALL-JACKETED What's New 


DIRECT CONTROL 
FLUIDOMETER 


SYSTEM 


moisture absorption and high dielec- 
tric strength. Brochure titled KEL-F 
Fluorocarbon Products details the 
types and grades of each form of this 
plastic that is used in lubricants, in 
molded pipe and fittings, as a pack- 
PROCESSING aging material and as a corrosion- 
— resistant coating. M. W. Kellogg Co.., 
Chemical Manufacturing Division, 

P. O. Box 469, Jersey City 3, N. J 

Circle No. 29 on Reply Card 


valve 


Koroseal Pipe 


Accurately batches any 
liquid—in eny size 
batch —eliminating 
waste and guess work. 


. is unaffected by most alkalies and 
acids and can be assembled with con- 
ventional tools. Catalog /0050 de- 
scribes the special properties of this 
Th _ . rigid pipe, gives instruction on how 

is ical all-ja 

typ all-jacketed direct control Fluidometer to install it, and tabulates the condi- 
System shows how the flow of liquid is controlled from f 
supply tank to processing tank. In this installation the tions under which the two types o 
three units of the Fluidometer System (automatic reset- pipe—high impact or normal impact 
ting control head, meter and control valve) are assem- will resist attack from 130 different 
bled in one closely related grouping. These units may be ‘hemicals. The B. F. Goodrich Co 
> placed remotely at some distance apart if plant arrange- 
ry ‘ ment or convenience so suggest. The FLUIDOMETER Plastic Products, Marietta, Ohio 
resets itself —automatically—eliminating the human ele- Circle No. 30 on Reply Card 
ment, with its possibility of error, and insuring accuracy to within a small 
fraction of 1% in any type of service. Write for new Bulletin F1-56. For infor- 
mation on jacketed pipe and fittings write for Bulletin J-56. 


HETHERINGTON & BERNER INC. - ENGINEERS-MANUFACTURERS 
715 KENTUCKY AVENUE INDIANAPOLIS 7, INDIANA 


Monomers 


their properties and suggested 
uses: Bulletin F-40033 lists 36 mono 
mers which are available for making 
synthetic rubbers, oil additives, latex 
paints and other applications. In tab 


SYSTEMS SPEED PROCESSING applica 

ular form are listed the formulas 

TO CUT PRODUCT COST specific gravities, and boiling points 

for these products manufactured by 

Carbide and Carbon Chemicals Co., 

30 East 42nd St... New York 17, N.Y 
Circle No. 31 on Reply Card 


METERS FILTERS 
Metering and {fil- 
tering of liquids 
from bulk re- 
ceipts through 
delivery assure 
quantity and of 275°F by using silicone rubber 
quality control. insulation: Bulletin L-1138 describes 
the characteristics of Chromolox Ht- 
Temp Thermwire, a high quality ni- 
chrome resistor wire which can be 
wrapped around tanks, valves, pipe- 
lines. Temperature control can be au- 


Heating Cable 


permits consistent temper atures 


BLENDERS DEHYDRATORS 


Closed system pro- 


portioning and blend. 
ing of liquid stocks 
plus continuous dewa 
tering where needed, 
deliver a better end. 
product at lower cost. 


tomatic, and the heat output is selected 
by choice of wire length. Tables are 
provided to aid in the selection of the 
right length for different applications 
This bulletin also includes installation 
instructions. Edwin | 


Wiegand Co., 

7500 Thomas Blvd., Pittsburgh &, Pa 

Write for Catalogs Circle No. 32 on Reply Card 
All equipment available on lease 


or purchase payment program... 


REGIONAL OFFIC 
CHICAGO + CLEVE 
LOS AN 


High Vacuum Distillation 

ATLANTA 

DALLAS 
NEW YORK 


NATIONWIDE SALES 


BOSTON 
(AND SERVICE city 


for separation of materials with 
molecular weights above 250: Rota- 
Film Still is a 14-page brochure de- 


BOWSER, INC., 1329 E. Creighton, Fort Wayne, Ind. 
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You can see why 
aran Lined Pipe 
cuts corrosion costs 


It's made of corrosion-resistant saran swaged into rigid 
non-bursting steel . . . liquid never touches metal in these installations 


Here's your best way to convey acids the field with available pipe-fitters’ 
alkalies and other corrosive liquid tools. Its rigidity means few supporting 
saran lined pipe, fittings ind valves structures are needed. 

This modern piping is corrosion resist 

ant forms snug leakproofl romnts Saran lined pipe has an outstanding 
is available for working pressures up record of trouble-free performance im 
to LoO pst Fittings and valves are also” the chemical pe troleum, waste pulp 
available in steel for working pressures and paper metal fini hing and food 
to JOO pst processing industrie kor further in 
Installation costs are low with saran formation send in the coupon at the 
lined pipe, fittings and valve Saran right. THE DOW CHEMICAL COMPANY 


lined pipe can be cut and threaded in Midland, Michigan 


Saran Lined Pipe is Manufactured by 
The Dow Chemical Company, Vidland, Michigan 


Liquid never touches metal in saran lined pipe even 
at a flanged connection like this 


Saran Lined Pipe Company 

2415 Burdette Avenue 

ferndale 7 Michigan 

Dept. SPé25F 

Please send me information on saran lined pipe, valves 


and fittings 


Nome 


Addrew 


you can depend on DOW PLASTICS 
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MORE 


WORK 


from Steam Equipment! 


@ Bring your steam-using production 
units up to maximum work capacity 
in one-eighth the time it now takes. 
Add a full production cycle a day 
to kettles, autoclaves, dryers, heaters, 
etc! Equip all production units with 
the Heat-K wik Super-Silvertop steam 
traps. A new senianian open float 
and thermostatic design enables 


these traps to purge all air from cold 
units at once so that unvented air 
cannot mix with steam entering 
steam compartment, thereby reducing 
the temperature and acting as heat 
insulator. Get more production, 
Install Heat-Kwiks. See your jobber 
or mail coupon for further infor- 
mation. 


THE NEW WaY 
Notice the sim 
plielty and saving 

in Mttings 


THE Way 


Netice how 
( ompany 


bottom inlet 
res Address 
complicated 
piping City 


FREE HEAT-KWIK BULLETIN! 


Bulletin 1153 contains prices, capacities and specifications 
on Heot-Kwiks. For your copy fill out and mail to 


THE V. D. ANDERSON COMPANY 
Division of International Basic Economy Corporation 
1935 West St. + Cleveland 2, Ohic 


Sute 
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What's New! 


scribing the construction features and 
the special applications of this special 
type of distilling equipment. It per- 
mits commercial processing of higher 
molecular weight and heat sensitive 
materials without losses due to side 
reactions, such as polymerization and 
cracking. Included in the brochure 
are pictures of typical installations, 
cross-sections of this still, flow dia 
gram of a typical installation, and a 
vapor pressure chart for many com- 
mon low vapor pressure materials 
Arthur F. Smith Co., Rochester 3, 
¥ 
Circle No. 33 on Reply Card 


Unusual Flowmeter 


measures and totalizes the mass 
rate of flow by measuring the rate of 
heat transfer through the boundary 
layer of fluid. Llectro-Caloric Flow- 
meter ts a bulletin describing the meter 
which handles almost any type of 
liquid or gas, including corrosive sub- 
stances, pulsating flows and slurries 
The flow cell measuring elements are 
sealed trom both the fluid stream and 
the surroundings, and transmit an 
electric signal by cable to the reading 
meter. Industrial Development Lab- 
oratories, Inc., 17 Pollock Ave., Jersey 
City 5, N. J. 
Circle No. 34 on Reply Card 


V-Drive Sheaves 


all kinds, both standard and 
custom-made, are featured in Catalog 
MV D-S6. This 18-page bulletin offers 
practical information on the handling 
of sheaves as well as details on dimen- 
sions and construction. Tables and 
charts give full data on sheaves di- 
mensions for “A” section, combination 
“A” and “B” section, “C” and 
section sheaves. Also included is data 
on bushings required for these sec- 
tions. Maurey Manufacturing Corp., 
2915 South Wabash Ave 
16, Ill 
Circle No. 35 on Reply Card 


Chicago 


Mixing Liquids 


or liquids and gases: Addendum 
No. 1, Technical Supplement HM dis- 
cusses the general theory of mixing, 
classes of fluids and viscosities, con- 
tinuous vs. batch mixing and _ the 
advantages of mixing 
Featured is information on “Homo- 
mix,” a continuous pipeline mixer 
available in sizes up to 15,000 gph 
The 14-page supplement includes 


continuous 
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Here's 

How ( 
| toGet ~— 


TO STOP DOLLARS 
from GOING UP THE FLUE... 


sample 


nstrument il itt 


ENGINEERED A  ° roviding a concise and reliable Oy pictur 


here 


open hearth furnaces 


PROVIDED A POWERFUL PUMP package 


col ct and 
eyral part 

ject to 

NO MOVIN parts) and ha high 


rance 


LOCAL JOBBER SUPPLIED 
INITIAL UNITS 
will find that leading 
con plete line of 
y tor utable for most 
nons. For special jobs or detailed 


ation, Write direct, 


PENBERTHY MANUFACTURING CO. 
ff 7, GAGES 
} 
EJECTORS 
1242 Holden Avenue Detroit 2, Michigan FOUCTORS 
EXHAUSTERS 


There's Certain Satisfaction in propucts BY 


PUMPS 
CYCLING JET 
PUMPS 
INJECTORS 
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SAVES CLIENT 


THE JOB: 


$25,000! 


TUBE SHEET REPAIRS 


IN HIGH PRESSURE HEATER 


The 3%” thick tube sheet was 
leaking badly. Our job was to 
remove old weld by drilling and 
burning, uncover and pierce 44 
below tube sheet, apply 
44 tapered steel plugs and replace 
weld. A previous unsuccessful re 
pair attempt (not by CONSECO) 
had cost the client $18,000 


In 84% working days, at a cost of 
only $4,000 three CONSECO men 
completed the work. Hydrostatic 


tube end 


@ Send for Bulle. 
tins giving com 
plete engineer 
ing data on 
these products 


tests, using fluorescent dyes and 
black lights, plus circulating tests 
of 2500 lbs. of hot water pressure, 


proved everything satisfactory. 


And our client saved the cost and 
delay of retubing, estimated at 
25,000. This shows what can be 
done by CONSECO SERVICE on 
any tubular equipment. Available 
anywhere 24 hours a day, 7 
days a week, Sundays, all holidays. 
‘Phone Maintenance Department. 


EQUIPMENT DESIGNED AND BUILT BY CONSECO 
HEAT EXCHANGERS @ CONDENSERS @ EVAPORATORS @ STEAM 
JET AIR EJECTORS @ STEAM GENERATORS @ PRESSURE VESSELS 
CENTRIFUGES @ FILTERS and STRAINERS @ PUMPS, INSTRUMENTS, 


SPECIALTIES 
2 


CONDENSER SERVICE & ENGINEERING CO, 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine Industries 


54 BLOOMFIELD STREET 


HOBOKEN, N. J. 
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curves on size and capacity of this 
pipeline mixer, typical applications 
and design specifications. The Ameri- 
can Well Works, Aurora, III 

Circle No. 36 on Reply Cara 


Tube Tools 


including cleaners, expanders and 
cutters: Bulletin No. 58 
those used for maintenance, and Bulle- 
tin’ 59 describes the tube cutters. A 
brief description of each tool plus a 
listing of sizes available is included 
Airetool Manufacturing Co., Spring- 
field, Ohio 

Circle No 


describes 


37 on Reply Card 


Distillation Apparatus 


for the “do-it-yourself Bulletin 
FS-256 describes the unitized frac- 
tional distillation apparatus now avail 
able for meeting most lab needs. The 
building blocks include columns, still 
heads, still pots, receivers and all the 
accessories required for setting up a 
special distillation assembly from stock 
parts. The apparatus performs routine 
distillations 
250°C 
and to 50°C 
pressure. Fisher Scientific 
St., Pittsburgh 19, Pa 

Circle No. 38 on Reply Card 


anywhere in the 50 to 
range at 
above 


atmospheric pressure 
under reduced 


17 Forbes 


Dust Collector Bulletin 
describes the operation and con- 
strucion of a multiple tube, centrifugal 
collector tradenamed Cyclo-trell” 
Bulletin 100 lists the design features 
which boost collection efficiency and 
gas handling capacity of this equip 
ment, which separates gas and par 
ticles by centrifugal force. Included 
in the bulletin are nomographs for 
determining collection efficiency and 
the capacity and total number of 
tubes required in specifying the collec- 
tor desired. Detail dimensions of vari- 
ous models are given for space deter 
mination. Research-Cottrell, Inc., 405 
Lexington Ave., New York 17, N. Y 
Circle No. 39 on Reply Card 


Plastisol Coating 


that can be sprayed in a single 
application to a thickness of 60 mils 
Bulletin SP-1 describes how this vinyl 
coating, resistant to corrosion, can be 
applied to even vertical surfaces to 
give a tough, rubberlike coating. The 
heavy film thickness avoids pinholes 
and thin spots that may permit chemi- 
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reed re 


You and I both belong here! After all, there wouldn’t be any 


busy highways without us! I’m a secretary to a land man, You may be anything from a 


driller to a board chairman. Between us we helped keep over 50 million cars on the road last 
year. People used them for fun, convenience, business. Remember that, the next time you hear 
unfair criticism of us oilmen. We’ve got lots of facts on our side. Let’s speak up and make 


the facts known! SHELL OIL COMPANY Geel 
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LITHIUM METAL AND ALLOYS 
LITHIUM HYDRIDE 

LITHIUM HYDROXIDE 

LITHIUM CARBONATE 

LITHIUM CHLORIDE—BRINE—ETC. 


Pioneers in Lithium 
since 1901 


MAYWOOD CHEMICAL WORKS 
MAYWOOD, NEW JERSEY 
ESTABLISHED 1895 


WELDED GRATING 


Tailor Made to Your Specs 


Save installation time and money by having Gary factory- 


fabricate your open steel flooring needs. For complete 
description of Gary Gratings, write for Catalog No, PP-% 


FREE SAMPLE 
We'll send this handy 
Weilsend thistendy Standard Steel Spring Division 
om your ROCKWELL SPRING AND AKLE CO. 
company stationery. 4016 East Seventh Avenue Gary, indiana 


(To obtain more data on advertised products see page 208) 


What's New! 


cal breakthroughs, and also offers 
greater resilience to impact. Instruc- 
tions for applying this plastisol are 
included in this bulletin. Metal & 
Thermit Corp., Rahway, N. J 

Circle No. 40 on Reply Card 


Did You Miss These? 


lhe 


originally in May, have aroused 


followine items, reviewed 


considerable interest among read 
ers. They are repeated here brief- 
ly as a service to those who 
might have missed them the first 
time they appeared. lor details 
or literature, please use the regu- 
lar Reply Card in this issue 


Heat Transfer 


building blocks: Catalog HT-23 
is a reference guide on the use of 
National Sections used to build cool 
ing and condensing systems for proc- 
ess fluids. Included are data on their 
use in refineries and gas plants, and 
their physical characteristics for de- 
sign purposes. One section of the 
catalog deals with thermal design, pre 
senting the solution to a typical proc- 
ess problem. National-U.S. Radiator 
Corp., 342 Madison Ave., New York 
7, ¥ 
Circle No. 41. on Reply Card 


Vessel Fabrication 


Catalog No. 554 tells 
in 48 pages the story of custom fab- 
rication of tanks and pressure vessels 


techniques 


Useful for reference purposes is that 
part of the catalog that lists the cor- 
rosive action of 200 different chemi- 
cals (in various concentrations) on 
16 different metals. These data have 
been developed with the aid of re- 
search laboratories of the largest metal 
producing companies. Nooter Corp., 
1400 S. Second St., St. Louis, Mo 
Circle No, 42 on Reply Card 


Abrasive Material Pump 


handles petroleum coke, using a 
clear water seal to protect the rotating 
parts of the pump. Designed to handle 
ash, slag and fly ash, as well as coke, 
the pump permits a small stream of 
water to flow continuously through the 
clearance spaces between the rotating 
impeller and the stationary parts of 
the shell. This water seal protects the 
shaft, stuffing box and suction seal 
from the abrasive particles. It also 
prevents recirculation of the solid- 
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Valves may look alike on the surface. Their 
performance is another story. And the in- 
side story of Powell Valves is that every 
Powell Valve has Performance Verified. 
X-ray and gamma ray inspection—ex- 
amining the very structure of the metal it- 
self—are two of the many ways that Powell 
can make absolutely certain that Powell 
Valves will give dependable flow control. 
Every part of every valve must pass 
rigid inspection. As a final step in manu- 


» 


facture, every Powell Valve is subjected to 
an actual line test. Because of Powell's 
pains-taking quality control, valve repair is 
cut to the minimum and plant shut down 
through valve failure is substantially re- 
duced. Records from refineries, power and 
industrial plants the world over prove it. 


Consult your Powell Valve distributor 
If none is near you, we'll be pleased to tell 
you about our COMPLETE quality line 
which has PERFORMANCE VERIFIED. 


The Wm. Powell Company, Cincinnati 22, Ohio... 110th VEAR 


FIG. 6061 600-Pound 
Steel Swing Check Valve 


FIG, 1503—150-Pound 


Steel Gate Valve. 


FIG. 6003 — Steel Gate 
Valve for 600 Pounds W.S P 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES 
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fluid mixture back to the suction eye 

Announces Its NEW General Catalog 1% inet 
Iwo types are available one uses a 
rubber, neoprene or other synthetic 
lining and is suitable for pumping fine 
solid materials—especially where re- 


TUBE TUBE sistance to chemical reaction is criti- 
cal. A second type uses hard metal 
EXPANDERS CUTTERS alloy wearing parts and will handle 
the sharp edges which can often cut 
the softer, non-metallic linings. Allen- 
Sherman-Hoff Co., 259 E. Lancaster 
Ave., Wynnewood, Pa 
Circle No. 43 on Reply Card 


nn Portable Sand Blaster 
ACCESSORIES . « » permits clean operation inside 
Pire Tube Boilers tanks, on overhead surfaces, and in 
— Tube er other hard-to-reach spots. Weighing 
only 10 Ib with the abrasive charge, 


Heat Transfer Units 

bg the Educt-O-Matic is really a portable 
cleaning nozzle surrounded by a vac- 


Write for New Refinery Still Tubes 
Catalog 81 Miscellaneous Tube Units 
uum cleaner. The abrasive and result- 
ing dust are carried into the body of 


the machine. The abrasive returns to 
the feed hopper, while the bag retains 


the dust 
The Gustav WIEDEKE ss em ci The absence of any flying abra 


ers and equipment. Should the opera 
tor’s grip slip a “deadman’s” control 
stops the unit. The abrasives that can 
be used include: malleable shot and 
“For Scientists Everywhere” grit, aluminum oxide, walnut shells, 
and steel grit. It is operated by com 


pressed air and consumes 33 to 60 


® 
T H E FRAC i O N cmf. The recommended operating 


pressure is 90 to 100 psi. Clementina 
FOR ANALYSIS OF | Ltd., 2277 Jerrold Ave., San Francisco 
o eply Care 
For; NATURAL GAS 
GASOLINE PLANT GASES AND LIQUIDS Cc ic R 
REFINERY GASES Rope 
CYCLING PLANT GASES .. resists 2300°F furnace tempera- 
cera er, IS aValladie as rope 
SYNTHETIC RUBBER INTERMEDIATES high temperature caulking and expan- 
PLASTIC INTERMEDIATES sion joint packing. As a result of its 
PETROCHEMICAL GASES long staple, which is combined with 
and other light hydrocarbons | 15% of a carrier-type fiber, the rope 
| is resilient as well as light weight 


THE FRACTON CUTS ANALYSIS TIME | Thirty feet of the rope ('2-in diam.) 
AND EXPENSE, IMPROVES ACCURACY weigh I Ib and give 50% more ron 
AND 1S EASIER TO OPERATE engin than an equivalent weight « 


asbestos rope. Fiberfrax is chemically 


The Fracton separates, identifies, collects and inert and unaffected by most furnace 
measures the components and records the 
analytical data in fifty to seventy-five percent 
less tume than former methods. Users get Easily handled, the rope can be 


atmospheres, including hydrogen 


Request Your Copy of superior accuracy and reproducibility with this used for insulator wrapping, high 
Booklet No. 82 new, improved and simplified instrument temperature gaskets and seals, and as 

# Trademark Registered U.S. Patent Office a high temperature joint packing. It 

is supplied in coils with a maximum 

B u R R E L L c ° RPOR ATIo N length of 800 ft. Carborundum Co 


Scientific Apparatus ond Laboratory Supplies Niagara Falls, N. Y 
2223 Fifth Avenue, Pittsburgh 19, Pennsylvania Circle No. 45 on Reply Card 
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...and think of the 
difference in cost! 


Clad steel demonstration 
unit featured at the 

Nat'l! Assoc. of Corrosion 
Engineers show 


COMPARE THE 


@ Throughout the petroleum industry, 
clad steel has proved its value as a mod 
ern construction material for tanks and 
pressure vessels 

Clad steel gives you the protection of 
solid high alloy —at a down-to-earth cost! 
In fractionating towers and desulphuriz 
ers, as in so many other applications, clad 
stee] is saving money for hundreds of 
users by adding to equipment life, sim 
plifying maintenance, providing valuable 
flexibility that permits repeated changes 


in equipment to suit changing needs 


LUKENS 


STAINLESS-CLAD 


VALUE! 


Lukens is headquarters for clad steels 
of all kinds. A selection of 16 cladding 
and || backing metals gives you pra 
tically unlimited combinations to meet 
virtually any conceivable need ! 

For more information, consult 


your 
equipment builders or write Manager 
Marketing Service, Lukens Steel Com 
pany, 841 Lukens Building, Coatesville, 
Pennsylvania. Outline your interests and 
we'll show you in detail just why we say 
clad steel is the ideal material for long 


range economy 


NICKEL-CLAD 


This clad steel can do anything é 
solid high alloy can do! 


INCONEL-CLAD « 


ONOMY high alloy 


SEE FOR YOURSELF! 


ayer assures cor 


lance ng equipment lite 


URAI TABILITY low coal backing 
vide strength and rigidity 
GN FREEDOM 


niegral bond ai we 


meet 


MONEL-CLAD 


brication of shapes 1 


nd apace needs 


Producers of the Widest Range of Types and Sizes of Clad Steel Plates and Heads Available Anywhere 
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A MESSAGE TO AMERICAN INDUSTRY 


* FOURTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Caused It? 


Why is the United States confronted with a 
serious shortage of scientists and engineers? 

One reason, discussed in earlier editorials in 
this series, is that the increasingly complex tech- 
nology needed for national security and for an 
expanding economy has raised enormously the 
demand for technically trained people. 

But it is clear also that too little has been 
done to increase the supply of scientists 
and engineers and to make most effective 
use of the limited number now available. 
It is with this second reason for the shortage 
that this editorial deals. 

Too few bright young people have been at- 
tracted to careers in the sciences and engineer- 
ing. Many with technical training have been 
leaving these professions, with the exodus from 
teaching being especially alarming. And_ the 
technical talent now employed in industry, gov- 
ernment and education is, in too many instances, 
being utilized less effectively than it might be. 


Paying for a Miscalculation 


A legacy of the depression provides part of 
the explanation for the current shortage of 
young people entering scientific and engineer- 
ing careers. Because of low birthrates in the 
1930s, there are now about one million fewer 
boys and girls of college age than there were in 
the early 1940s, Not until 1960 will there be as 
many in the 18-21 age group as in 1945. And 
from the brightest young people of these ages 
must come, not only scientists and engineers, 
but the new members of all the professions 
needed by our growing economy. 

\ miscalculation in the late 1940s, when our 
future needs in various occupations were being 
gauged, provides another part of the explana- 


(lo obtain more data on advertised products see page 208) 


tion. Occupational counselors and high school 
students were advised that, because of heavy 
postwar enrollments in engineering and other 
technical fields, “it is likely that the shortages 
of trained men will be alleviated in a few years.””* 

Instead of being alleviated, however, the 
shortages became more acute. Job opportunities 
grew rapidly, while graduating classes dwin- 
dled. Fewer than half as many students received 
degrees in engineering in 1955 as in 1950, the 
peak postwar year. The trend has been reversed, 
but graduating classes will not be large enough 
to narrow the gap for several years. 


Lost Taient 


Beyond these temporary conditions, there is 
another explanation for the failu. of the num- 
ber of scientists and engineers to keep pace with 
our rising needs, This is the staggering loss be- 
tween high school and college of young people 
with the talent to be successful in science and 
engineering. Last year between 60,000 and 
100,000 high school graduates of college 
ability failed to enroll in college for finan- 
cial reasons and perhaps an additional 
100,000 did not enter college because of 
lack of interest. 

Of the most intelligent 20 percent in the group 
of college age, fewer than half enter college and 
only about a third graduate from college. Edu- 
cational authorities estimate that fewer than 
2 percent of those in the college age group who 
are mentally equipped to obtain Ph. D. degrees 
will actually obtain such degrees. 

Another crucial stage is in the high 


a | S. Bureau of Labor Statistics, Occupational Outlook 
Handbook (Bulletin 940), p. 63 


tCharles C. Cole, Jr. (assistant dean, Columbia College. 
Columbia University), Higher Education, November 1955 
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schools, where future scientists and engi- 
neers receive their first training in science 
and mathematics. There are serious weak- 
nesses and signs of deterioration in this 
vital part of our educational system. 

One-quarter of all American high schools 
offer no chemistry or physics. One-quarter offer 
no geometry. In many of the schools offering 
science and mathematics courses, the quality of 
instruction is low. Last year in the New York 
City school system alone more than 10,000 stu- 
dents were in science classes taught by teachers 
who were not trained in science. 

» This is a situation that threatens to be- 
come much worse. Between 1950 and 1955 
the number of graduating teachers qualified to 
teach high school mathematics dropped 53. per- 
cent and those qualified to teach science dropped 
99 percent. Furthermore, only about 60 percent 
of the graduates certified to teach mathematics 
or science in 1955 entered tea hing as a career, 

On the students’ side 


adequate guidance programs 


partly because of in- 
there has been 
a drift away from seience and mathematics 
courses. The result of low student interest, and 
poor high school programs, in science and math- 
ematies is virtually to foreclose careers in sei- 
ence and engineering to many bright young 
people. They miss the necessary basic training. 
Many who do attempt to obtain college train- 
ing in these fields are ill-equipped. Engineering 
school deans report that fully half of their stu- 


dents enter with deficiencies in mathematics. 


Misuse of Trained People 


Scientific and engineering careers have 
long had a reputation for low salaries and 
limited opportunities for advancement. In 
recent years starting salaries have sky-rocketed 
and have been accorded wide publicity. But un- 
fortunately there has been much less improve- 
ment in the salaries paid experienced engineers 
and scientists, especially in government and ed- 
ucation. This has lowered the morale of experi- 
enced men and provided an incentive to desert 
engineering and research positions for higher 
paving jobs in sales or management. 

1 Engineers and research scientists complain 
also that too much of their time now is spent on 
tasks that draftsmen and technicians could per- 
form. Unfortunately for easy solution of this 


problem, however, there is an acute shortage of 
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technicians as well. Worse still, there are indi- 
cations that some companies in industries using 
large numbers of engineers have gobbled up 
technical manpower at a faster rate than they 
can elles tively employ these searce people. ‘ 

Another drain on the supply of newly-trained 
scientists and engineers is military service, 
About 8,000 of this year’s 27,000 engineering 
graduates were in ROTC programs and commit 
ted to active duty after graduation. Dr. A. W. 
Davison, chairman of the Engineering Man- 
power Commission of the Engineers Joint Coun- 
cil, says that in most cases no attempt is made 
by the Armed Services to assign these young 
olhieers to duties for which their engineering 
education specifically prepared them, They are 
not only withheld from industry and education 
for two years but also are not utilized in defense 
programs requiring more engineers and re- 
search scientists. 

Some of the causes for the present short- 
age of scientists and engineers — bad ad- 
viee a few years ago and a college age 
group held down by depression birthrates 
in the 1930s —are gradually being over- 
come. But others, such as the deteriora- 
tion of science and mathematies training 
in our publie schools and the many in- 
stances of ineffective utilization of scarce 
technical talent, enjoy no such prospect of 
automatic correction. ‘The final editorial in 
this series will deal with some practical sug- 
gestions for meeting these problems. 


This is one o| a series of editorials prepared 
hy the McGraw-Hill Department of kceonomucs 
to help increase public knowledge and under 
standing ol important nationwide develop 
ments of particular concern to the business 
and professional community served hy our 
industrial and technical publications 

Permission ts fre ely extended to neu spapers 
Kroups or individuals lo quote ot reprint all 


or parts 0} the text. 
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EDITORIALS ... 


Should UOP Be Sold? 


S' VERAL questions of broad importance to the 
b petroleum industry are raised by the recent request 
Co, for permission to 
part of Universal Oil Products Co 

little 1944 


major oi compames which then owned UOP decided 


of Guaranty Trust sell all or 


lo vive you a background, in the six 


the company was a losing proposition for them (par 
ticularly in view of the threat of anti-trust actions). So 
they set up a trust known as the Petroleum Research 
LOP to it 


named trustee to hold the securities 


bund and donated the securities of (juar- 


anty Trust Co. was 


for the Fund, with profits from UOP's operations to 
vo to the American Chemical Society for financing 
research in the petroleum and natural gas field 

the the UOP 1s 


obligated to continue its research and development 


Under terms of trust agreement, 


activities——which it has done with notable success. To 
its credit since the Fund was set up are such process 
developments as Platforming, Rexforming, Udex and 
Penex 

Last June, 
York State’: 


any or all of the UOP securities it holds for the Petro 


plus many improvements in existing processes 
Guaranty Trust filed a petition in New 


Supreme Court asking permission to sell 


leum Research Fund. Reason given was that it felt the 
bund would realize a larger and more stable income 
if iat had a ACS, as ad 


ministrator of the research program financed by the 


more diversified investment 


Fund, agreed with the application 
Perhaps it should be pointed out here that since 
1944, ACS has collected over 
According to the last published 
ACS, the Fund as of Jan. 1, 1956 
$1,271,451.23—nearly twice 
12 other 


the bund was 
$1.5-million 


financial 


et up in 
from it 
tatement ol 
had a balance in it of 
the balance in any of the “earmarked funds” 
that ACS controls. Income earned by the Fund last 
year was over $250,000——although the top amount 
12 funds was $36,191.03 

Objections to the proposal have been tiled by the 
Independent Refiners Assn. of America, of which M. H 
Robineau of Frontier Refining Co. is president. IRAA 
that UOP’s stock 


cannot be disposed of by the Fund until it is shown 


earned by any of the other 


declares under the 


trust agreement 
that conditions have changed since the inception of 
the trust so that the public welfare is no longer effec- 
tively It further 


denies that conditions have changed under the mean- 


served by restrictions against the sale 
ing of the trust agreement, and contends there is now 
au greater need than ever for UOP's impartial services 

The merits of Guaranty Trust's petition and IRAA’s 
opposition will have to be decided by the courts. As 
matters now stand, the New York Supreme Court has 


14) 


referred Guaranty’s application to William J. O'Shea, 
an attorney of 20 Exchange Place, New York City 
He will serve as referee to hear the issues involved 

If the petition is granted, we have no doubt that the 
sale of UOP could result in policy changes in the firm's 
operations that would adversely affect the many small 
independent refiners in this country refiners 
are in no position to carry on the research and develop- 


These 


ment work necessary to stay abreast of current tech- 
nical developments. They lean heavily on UOP’s re- 


search and technical services—and because of the 


availability of these services at reasonable fees many 
of these refiners who otherwise might have had to close 
down have been able to stay in business 

As Mr 
pendent refining industry” 


Robineau says, UOP is “vital to the inde- 
in providing technological 
services. He fears that the independent refiner would 
lose those services if UOP is sold 
rhere’s another point to remember. There are other 
research and development organizations as extensive 
as UOP’s. Many of the major oil companies have larger 
staffs than UOP, and do more in the way of process 
But UOP has the dis 


tinction of being entirely independent. It operates hori 


development and improvement 


zontally across the whole industry, not just for one or 
a few companies. It operates for all refiners, whatever 
their size. As UOP itself expresses it 

We 


‘We're primarily 


a refinery research organization don't compete 
with our customers.’ 

Should UOP be sold, we sincerely hope that whoever 
buys even a part of it will realize he ts acquiring not 
only the assets of a reputable company but also a pretty 


big responsibility to our petroleum industry 


We Need to Be Cautious 


N SUNDAY, July 29, a crew of plant and volun- 
Q) teer firemen was putting out a small ground fire 
in the tank farm of Shamrock Oil & Gas Corp.'s 20,000 
b/d McKee refinery 
p. 162) 

According to reports, the ground fire appeared to be 


at Sunray, Texas. (See photo 


under control—but suddenly there was a brilliant flash 
19 men died 

Exactly how a minor fire grew so suddenly to dis- 
aster proportions isn't yet clear. One report blames a 
leaky fitting in an adjacent 15,000 bbl pentane tank 


Undetected vapors from that tank could have created 


and a deafening explosion. As a result, 


an explosive atmosphere in the area, which was then 
touched off by the “harmless” ground fire 

What we say here can do little to ease the suffering 
But their 
should serve to remind all of us that we're usually 
It’s 
too easy to lose sight of that fact, and to forget the 


caused by the death of those firemen loss 
dealing with hazardous materials in our industry 
need for eternal caution. 

1956 
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SO MANY REACTIONS REVOLVE 


AROUND A BF. CATALYST 


/ 


BAKER & ADAMSON'’S Boron Trifluoride 


may well hold the answer to your organic synthesis 
problem, as it has for so many chemical engineers and 
process designers. Increasingly they are utilizing BF 

in their operations because of the economy and efficiency 
offered by this extremely versatile catalyst. Learn more 


about it now! Mail coupon today for technical information 
on properties and typical uses of Baker & Adamson 
soron Trifluoride gas or any of the complexes listed 
Mail Coupon for Data 
4 
Boron Fluoride Ether (Diethyl!) Complex 


Boron Fluoride Phenol Complex | 
: BAKER & ADAMSON’ Fine Chemicals 
Boron Fluoride Diacetic Acid Complex 
l General Chemical Division 
Boron Fluoride Di-n-Buty! Ether Complex i ALLIED CHEMICAL & DYE CORPORATION 
Boron Fluoride Dihydrate | 40 Rector Street, New York 6,N.Y 
Boron Fluoride Piperidine Complex Piease send general information on propertse and uses of Boron 
Prifluoride gas ( ) complex 
Boron Fluoride Ethyl ‘Cellosolve’’ Complex 
2 | Viease send information on Boron Trifluoride for the following 
Boron Fluoride Hexamethylenetetramine Complex 
Boron Fluoride Monoethylamine Complex | — 
Boron Fluoride Para-cresol Complex | 
Boron Fluoride Triethanolamine Complex | Name 
Boron Fluoride Urea Complex l Position 
| Company 
| Address 
City Zone State 
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